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EDUCATIONAL TASKS IN 
BRITAIN 


T is now generally appreciated that the shortage 

of trained man-power in Britain is the basis of 
the shortage of school-teachers—and particularly 
teachers of science—about which there has been 
much discussion in recent months. In the House 
of Commons on April 27 the matter was debated 
and some suggestions offered (see Nature, June 12 
p- 1105); but clearly the fundamental thing is 
further support for education. This may well involve 
sacrifices in other parts of the social services, and 
before this could be contemplated, an informed 
public opinion prepared to givé to education its 
proper place in the national life is essential. The 
creation of such a public opinion is itself, in the 
view of Mr. Eric James, High Master of Man- 
chester Grammar School, perhaps the greatest of 
our educational tasks and the basis for all other 
reforms—the supply of teachers, an adequate 
building programme for schools and for technical 
colleges, the reform of the content of education, and 
administration of educational policy. Only if it 
learns to give to education its true importance, urges 
Mr. James, can democracy prosper, either materially 
or spiritually. 

The two Planning broadsheets on “Schools under 
Pressure” and the debate in Parliament, like dis- 
cussions at educational conferences earlier this year, 
show how far we are yet from this position, and how 
much remains to be done to secure the formulation of 
an adequate policy at all levels of education, let alone 
the allocation of resources sufficient to implement it. 
The supply of science teachers is only one facet of the 
problem, though it well illustrates the hopelessness of 
the situation if care is not taken to align policy with 
what is practicable rather than what is theoretically 
desirable. It is, as Mr. James notes, the most 
immediately dangerous aspect of the wider problem of 
the absolute shortage of natural ability, particularly 
in scientific fields, caused by the increasing demands 
which our civilization makes for high ability. 

Whether the failure to recognize this is wilful or 
not, the consequence will be the same: as Mr. James 
put it, in the conditions of modern life the rule is 
absolute; the race which does not value trained 
intelligence is doomed. It will matter little what 
other excellences our educational institutions possess 
if they fail to recognize and foster high ability, 
wherever it is found, as well as to meet the demands 
which democracy makes on the wisdom, integrity 
and sense of responsibility of ordinary people. 
Perhaps the most disturbing features of the present 
situation are that so many influences are tending to 
weaken whatever contribution our educational system 
has hitherto been able to make towards the develop- 
ment of such wisdom, integrity or sense of respons- 
ibility, and that this tendency is encouraged by 
certain features of party politics. 

We can scarcely expect, therefore, that either 
political party will formulate an adequate educational 
policy and implement it with resources which are in 
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keeping with what is required on a realistic view of 
national needs without a good deal of pressure from 
independent organizations and individuals as well 
as from those who do not allow a particular party 
allegiance to inhibit such a realistic view. Incident- 
ally, a welcome feature of Dr. W. Idris Jones’s 
presidential address, ‘Energy for Britain—the 
Decades Ahead”’, to the Institute of Fuel on April 8, 
was the clarity with which he emphasized the 
dependence of the developments he forecast in fuel 
economy, the reduction in atmospheric pollution and 
increase in efficiency of fuel-burning, on more training 
and the diffusion of adequate technical and scientific 
knowledge, as well as on adequate research and 
development. More people, from directors and 
managers downwards, must become more con- 
versant with the efficient use of fuel and energy. 
Whether the challenge which the next half-century 
will present to men of foresight, courage, adaptability 
and creativeness is met depends largely on the 
adequacy of our policy for education, general as well 
as technical and technological. 

Nevertheless, the Parliamentary Secretary to the 
Ministry of Education, replying on May 11 in an 
adjournment debate on technical education, par- 
ticularly in Sunderland, once again revealed the 
limitations of the Government in this respect. New 
buildings and extensions to existing buildings for 
technical education are now being approved, he 
claimed, at the rate of about £4-5 million a year, 
while between January 1, 1948, and February 1954 
projects valued at £11-5 million had been com- 
pleted. In February 1954, projects for more than 
£17 million were under construction but not yet 
completed, while projects amounting to £6-5 million 
in the 1953-54 and 1954-55 programmes had been 
approved but not yet started. 

Nowhere did he give a hint that the Government 
has a policy for technical education, and that this 
has been thought out in regard to the needs of 
technological education and the resources available ; 
it is not clear how the selection was made of the 
twenty-three technical colleges which he said had 
been authorized to run the courses receiving 75 per 
cent instead of 60 per cent grants from the Ministry. 

Clearly the need is for an all-party approach, able 
to eliminate local or sectional prejudice and pressures, 
and facilitate the acceptance of sacrifices on non- 
essentials as well as to improvize short-term remedial 
measures and to formulate and execute a long-term 
policy. Besides clear thinking, there must be an end 
to the present policy of drift, which is hindering the 
development of technological and technical educa- 
tion, no less than that of primary and secondary 
education. Scientists who understand the way in 
which the existing deficiencies in technical colleges 
and in technological education affect industrial 
development and efficiency, and. the repercussions 
which the shortage of science teachers can have on 
the supply of scientists for our research institutions 
and universities as well as for industry and the 
Departments of State, will not imagine that the 
problem can be dealt with in isolation. Dr. Idris 
Jones has set an example to be followed by others 
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as opportunity offers. 
science should be given to those who urge on the 
Government the imperative need of immediate ang 
concerted action, both to increase the supply o: 
science teachers in particular and to alleviate ¢j 
over-crowding of classes and the defects in schoo] 
buildings and technical colleges on which the Select 
Committee on Estimates has commented so 
fully. 
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A CHEMIST’S CONTRIBUTION 4: 
COSMOLOGY % 
The Planets ; 


The full support of men of 





{ 
Their Origin and Development. By Harold C. Urew. 
(Yale University : Mrs. Hepsa Ely Silliman Memorial | 
Lectures.) Pp. xvii+245. (New Haven, Coni -| 
Yale University Press ; London: Oxford Universi:, | 
Press, 1952.) 30s. net. 3 
HE origin and development of the solar systen 
has always been, and seems likely to be for’a 
long time, an outstandingly difficult subject. Much 
has been written about it, often in happy ignorance 
of the complexity of the problem; the great 
accumulation of relevant observational data in 
modern times has increased rather than lessened th 
formidable task of the cosmologist. , 
Earlier theories were largely concerned witi 
dynamical arguments, including gravitation theory, 
and these remain as a control to any theory pro- 
pounded. To bring modern spectroscopic observa. 
tions of the sun and planets into line with terrestrial 
data involves extensive incursions into the realms of 
physics, chemistry and geology, discussed quanti 
tatively where possible. There is only one ‘solar 
system’ available for study, up to the present at al 
events; the circumstances of its development are 
not reproducible at will, and must be inferred for the 
most part by formule that depend on extrapclations 


from laboratory data. Thus, the systematic attack} 


that has so successfully resolved many scientific 
problems is applicable only with severe limitations 
each writer therefore tends to propose a nev 
scheme, with ad hoc hypotheses to cover some 
of the phenomena that do not fall naturally into 
place. 

Some twenty or thirty years ago it was generally 
recognized that the difficulty was not so much to 
discriminate among hypotheses as to find one singl 
theory that fitted all the observations. More recentl) 
there has been a spate of new theories, often charac- 
terized by boldness of imagination. The vast 
developments in physics and chemistry make it 
difficult to find investigators with the imagination, 
breadth of knowledge and mathematical technique 
to make the grand synthesis. To master even the 
current literature requires, in addition, great energy 
and enthusiasm. It is no exaggeration to say that 
the author of this book, Prof. H. C. Urey, is one of 
the few men of science possessing such an array 0! 
talents. 

Prof. Urey, as one of the world’s leading chemists. 
is apologetic at his entry into cosmology: but he 
has no need to apologize, for many of the arguments 
depend on the laws of physical chemistry, with less 
extrapolation than is often the case with physical 
laws. His enthusiasm is bubbling over right through 
the book, and, indeed, it is for this reason that the 


trea 
min 

, defi 
. and 
uss 
the 
end 
and 
muc 
at t 
easi 
+] 
Aw 
¥ 

wa 
her 
refe! 


| will 


. R 
. for 
‘the 
» SO 
wewhi 
unti 
the 
part 
cons 
and 
by t 
19 t 
, plan 
esim 
unol 
was 
and 
the 
sma 
be i 
and 
iron 
size 
(and 
cont 
in tl 
be g 
Tl 
tem] 
corre 
prot 
and 
laws 
anisi 
cond 
This 
reter 
as Vv 
esca] 
now 
of °2 
volat 
evap 
bodi 
oute! 
chao 
in di 
effec 
the « 
from 
plan 
tract 
temy 





173 


June 19, 1954 


No. 4416 
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mind of the author a pedestrian elaboration of his 
, definitions and arguments must seem a little irksome ; 
. and it is perhaps better so, for in cosmological dis- 
cussion one cannot expound along a single track— 
“the simile of a network is more appropriate. At the 
end (Chapter 7) Prof. Urey summarizes his scheme 
and conclusions ; in some ways it would have been 
much more helpful to the reader to put this chapter 
at the beginning as a guide. As it is, one does not 
easily gathgr from a direct reading of the book what 
the author’s plan of presentation. Prof. Urey has 
Awiously taken great pains to marshal all the 
xvant material and to do full justice to the views 
ui others, and this, particularly on the physical 
hemical side, makes his book a valuable work of 
reference. There are some misprints that no doubt 

| will be corrected in a future edition. 
| .. Roughly speaking, Urey postulates a ‘cold origin’ 





‘|, for. the planets as distinct from the ‘hot origin’ of 


|vthe older theories. The development proceeds from 
» solar dust cloud, consisting of gas and dust, from 

_.which, by contraction, the central temperature rose 
until the carbon cycle continued the development of 
the central portion asea star. The outer disk-like 
part broke up into large masses, which (presumably) 
constituted what the author calls ‘“preprotoplanets”’ 
and “early protoplanets” ; what is to be understood 

,,by these terms is not made at all clear, but in Table 
19 they are indicated as consisting of gas, dust and 

..planetesimals. Now what is meant by “planet- 
esimals” is not easy to grasp: the word trickles in 
unobtrusively on p. 27 (‘‘the surface [of the moon] 
was thoroughly cold when these planetesimals fell’’), 
and on p. 31 there is mention of “‘the theory that 
the planets accumulated from particles originally of 
small size”, but presumably these bodies are not to 
be identified with the planetesimals of Chamberlin 
and Moulton. Some planetesimals appear to be like 
iron or stony meteorites and may perhaps be of the 
size of small minor planets, but in a future edition 
(and one may certainly hope that the author will 

. continue to develop the ideas so refreshingly set out 
in this book) no doubt a more precise indication will 
be given. 

The next stage is the onset of condensation, at 
temperatures comparable with those existing now at 
corresponding distances from the sun, of the pre- 
protoplanets. The chemical state of the elements 
and compounds present is inferred from the ordinary 
laws of chemical equilibrium. An important mech- 
anism of aggregation is the coagulating effect of 
condensed vapours such as water and ammonia. 
This stage is invoked in order to account for the 
retention of some of the volatile constituents, such 
as water and nitrogen, which for the most part 
escape into space. Adiabatic compression of the gas 
now raises the temperature to something of the order 
of -2,000° K., and during this hot stage, involving 
volatilization of some of the silicates, small bodies 
evaporate, iron-nickel alloy is formed in the larger 
bodies, and the largest bodies form this alloy in their 
outer parts while maintaining cool interiors. This 
chaotic state is, of course, difficult to follow through 
in detail, but during the contraction the insulating 
effect of the gas is held to be important, so that at 
the end of this stage the iron—nickel phase (arising 
from reduction of iron oxides) will not in all the 
planets have formed a core. Following this con- 
traction, the cooling gives rise to a further low- 
temperature stage of consolidation, with the continued 
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escape of gases from the outer parts, until a final stage 
is reached in which the planets have assumed some- 
thing like their present constitution. It is, of course, 
impracticable even to outline here the supposed 
life-histories of the planets separately. 

One distinctive feature, however, of the later stage 
of the evolution of the earth must be cited. The 
author rediscusses the secular accelerations of the 
sun and moon following the treatment by Jeffreys, 
except that a possible change in the moment of 
inertia of the earth is allowed for. The consequences 
are interesting: the moment of inertia is shown to 
decrease with time, causing a decrease in the length 
of the day of the order found by Brouwer. This is 
held to result from the progressive flow of iron from 
the mantle to the core; just how this flow is com- 
patible with the constitution of the mantle is by no 
means clear, but if it is assumed that vertical channels 
are formed, it is considered that iron may separate 
out from the silicate phase of the mantle and coalesce 
into drops which could penetrate as a liquid through 
these channels. This separation has not taken place 
in Mars and the moon, and the author suggests that 
the formation of a core may help to provide the 
energy for the formation of mountains. At present 
one can say so little about the viscosity and perhaps 
the microstructure of the interior of the earth that 
one ought to welcome this new hypothesis (which 
is presented quantitatively so far as the data 
allow) in the hope that it may stimulate further 
researches 


Prof. Urey’s chemical training gives a freshening 
aspect to his review of dynamical and thermo- 
dynamical theories, and it is of especial value in 
discussions of the origin and composition of meteorites 
and of comets. He inclines to Whipple’s 1950 theory 
of the formation of comets; unfortunately, Lyttle- 
ton’s dynamical work has been published too recently 
to receive notice from Prof. Urey. One continues to 
marvel, indeed, that the author can have found so 
much time and energy to delve deeply into both 
early and recent writings on so many topics, and one 
is left with the impression that present-day cosmology 
is somewhat like the earlier stages of the solar system 
before its members settled down to their present 
orderly arrangement. It may be predicted that 
ultimately the ordered knowledge of our system will 
owe a debt to Prof. Urey’s criticism and imagination. 

R. SToNELEY 


PLANT-GEOGRAPHY ANCIENT 


AND MODERN 


The Geography of the Flowering Plants 

By Prof. Ronald Good. Second edition. Pp. xiv + 
452+25 plates. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1953.) 50s. net. 


HAT the plant-covering of the world varies 

greatly from region to region, each having its 
peculiar or especially abundant plants, came vividly 
to the notice of the ancient Greeks in the fourth 
century B.C. when Alexander’s armies occupied 
Egypt, crossed Persia and Afghanistan and entered 
the Indian subcontinent. In these eastern lands they 
met a diversity of vegetational types previously 
unknown, and they were quick to associate them with 
differences of climate and soil. Displaying an acute- 
ness which commands respect even now, they recog- 
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nized generic resemblance and specific divergence 
between plants of different regions. Of this the 
Indian banyan (Ficus benghalensis) supplies a remark- 
able example. Notwithstanding its aerial roots and 
unusual habit of growth, its entire leaves and small 
fruit, the Greeks classed it as a kind of fig (ovxj). 
Although they found an ivy (Hedera nepalensis) on 
@ mountain of the western Himalaya (a find of 
special interest since ivy could not be made to grow 
in Babylon despite persistent attempts to naturalize 
it there), Alexander’s men noted that scarcely a tree 
or shrub or herbaceous plant of India agreed with 
those of their native Hellas. 

Observations such as these form the basic material 
of plant-geography. Theophrastus (b. 370 B.C.), 
who recorded and correlated so many of them, may 
accordingly be honoured as the founder of descriptive 
phytogeography; but not until the nineteenth 
century did it develop into an important scientific 
study. In the third quarter of that century its 
leaders were Alphonse de Candolle of Geneva and 
Sir Joseph Hooker of Kew, and in the last quarter 
the Germans Grisebach, Engler, Drude and A. F. 
Schimper. Since the publication of their works, 
further exploration and collecting, and study in the 
fields of taxonomy, ecology, floristics and cytology, 
have assembled so much extra information relevant 
to plant-geography that new surveys are urgently 
required but have become more and more difficult 
to prepare. Three major works in recent years have 
attempted to provide introductions and guides to 
this bewildering accumulation of facts and hypo- 
theses, namely, S. A. Cain’s “‘Foundations of Plant 
Geography” (1944), R. D’O. Good’s ““The Geography 
of the Flowering Plants’ (1947 and 1953) and L. 
Croizat’s “Manual of Phytogeography”’ (1952). None 
makes the others redundant. Of these, Good’s book, 
which has now reached a second edition, is primarily 
a survey of the distribution of systematic plant- 
groups throughout the world to-day and of the 
factors controlling this distribution. It is the only 
modern text-book in English which makes such a 
global survey. 

In general, the new edition (1953) of “The Geo- 
graphy of the Flowering Plants” agrees with the 
earlier edition (1947). It is, however, fifty pages 
longer. Comparison of the two editions page by 
page reveals minor and major changes throughout, 
these ranging from slight emendations of wording 
and the correction of errors to lengthy new passages 
which incorporate new material or give additional 
emphasis. This revision, covering illustrations and 
maps as well as text, has added much to its value. 
Especially worthy of note is the re-drafted classi- 
fication of the world into floristic regions and the 
new map illustrating this. Inevitably in a work of 
such wide scope there are minor matters which 
have escaped emendation, the following being a few 
examples. The name Trapaceae (p. 63) has precedence 
over Hydrocaryaceae. The family Tropaeolaceae (p. 
64), credited with thirty species, probably comprises 
about sixty-five species. Davidia (p. 120) is not a 
Himalayan but a Chinese genus. Sources of informa- 
tion on Rhododendron (p. 152) later and more com- 
prehensive than those cited are the Rhododendron 
Society’s “Species of Rhododendron” (1930) and 
papers by Cowan and Davidian in the Royal Horti- 
cultural Society’s ‘““Rhododendron Year Book”. The 
name Tofieldia palustris (p. 166) should be corrected 
to T. , as pointed out in J. Linn. Soc., Bot., 53, 
194-204 (1947), where maps of distribution will be 
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found. Happily, Delonix regia (p. 213) still grows 
wild in a limited area of Madagascar. 

The book concludes with a bibliography increased 
to 629 entries as against 295 in the first edition. Its 
value would be much greater had the author inserted 
page references. The extent and importance of a 
paper are rarely evident from its title alone ; page 
references indicate to the experienced whether it is 
likely to be worth while making a journey to consult 
a work, contriv ing to borrow it or having a transcript 
or photostat made, for in no one library will the 
reader find available all the works cited here ; hence, 
the omission of page references gives the bibliography 
an unfinished slipshod appearance out of keeping 
with the care bestowed upon the rest of the book. 
Among papers meriting inclusion are: R. Pam. 
panini, “Essai sur la géographie botanique des 
Alpes” (Mém. Soc. Fribourg Sci. Nat. Géol. Geogr., 3, 
fasc. 1; 215 pages; 159 distributional maps; 1903); 
A. Eig, “Les éléments et les groupes phytogéo- 
graphiques auxiliaires dans la flore palestinienne” 
(Fedde, Repert. Sp. Nov., Beih., 63, 201 +120 pages ; 
1931), whence come the terms “Irano-Turanian”, 
“Saharo-Sindian” and “Sudan-Deccan” used by 
writers on the flora of the Near East ; and Hui-Lin 
Li, “The Phytogeographic divisions of China”’ (Proc. 
Acad. Nat. Sci. Philadelphia, 46, 249-277; 1944). 
Backer’s work on Krakatao, cited as “n.d.”’, was 
published late in 1929. Strangely enough, the author 
fails to date precisely his own papers on Empetrum 
(actually 1927) and Cremanthodium (actually 1929). 
These blemishes detract little, however, from the 
worth of the book as a whole, which is well written 
and brings together much information not readily 
available elsewhere. All who use the first edition for 
teaching purposes would do well to acquire this 
enlarged and amended new edition. Those un- 
acquainted with the book at all will find it a sound 
introduction to a vast and interesting field of study. 

W. T. Srearn 


CALCULUS OF VARIATIONS 


Calculus of Variations by Parallel Displacement 

By Prof. W. 8. Kimball. Pp. viii+543. (London : 
Butterworths Scientific Publications, Ltd., 1952.) 
50s. net. 

N a series of papers published in the Philosophical 

Magazine since 1937, Prof. W. 8S. Kimball has put 
forward new basic conditions in the calculus of 
variations. Their distinctive feature is that they are 
obtained by differentiation of a line integral. It is 
claimed that this method, which does not use what 
is generally called the fundamental lemma of the 
calculus of variations, has several advantages, and 
its application gives two new working-rules for the 
solution of examples. The book under review starts 
with an account of these new methods and combines 
them with the classical methods of Euler, Lagrange, 
Jacobi, Hilbert, Weierstrass and others to form a 
comprehensive treatise on the subject. 

The preface and introduction emphasize that in 
this book all the principal expressions, both new and 
old, are obtained as rates of change. This is shown, 
in considerable detail, in Chapters 1-3. Chapters 4 
and 5 show how to apply the basic equations to 
problems. Chapter 6 gives a very thorough account 
of the application to dynamics, especially to the 
theorems of Hamilton and Jacobi. The next chapter 
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returns to the general theory, and deals systematically 
with Hilbert integrals, which have already been 
mentioned from time to time in the preceding work, 
and with the criteria for maxima and minima due to 
Legendre and Weierstrass. This leads on to Chapter 8, 
which contains the envelope theorem and Jacobi’s 
necessary condition. The author returns to applica- 
tions in Chapters 9 and 10, which deal with the 
brachistochrone and Newton’s problem concerning 
the form of a projectile which offers minimal resistance 
to the air. Newton’s problem offers a surprising 
difficulty, for its solution has a discontinuity in slope, 
and this is used to introduce the theory of corner 
conditions. The next two chapters deal with this 
theory in detail by the methods of Weierstrass and 
Erdmann. Chapter 13 is devoted to minimal surfaces 
of revolution, and Chapter 14 to a further develop- 
ment of Hilbert integrals. The book concludes with 
an elaborate index. A very short bibliography occurs 
on p. 10. There are numerous problems, mostly with 
answers, at the ends of the chapters. 

The degree of difficulty of the book appears to 
be somewhat variable. The discussion of the basic 
theoretical ideas, especially those originating with 
the author, appears to assume more mathematical 
maturity than the discussion of applications, but 
disclaims “‘the extremely exacting modern standards 
of mathematical rigour’. The emphasis is on geometry 
and mechanics rather than on the finer points of 
mathematical analysis, ‘‘without contention that 
the complete story is told, although it is intended to 
be included by implication’. H. T. H. Pracero 


PARASITES OF THE COD 


Parasites Animaux de la Morue Atlanto—Arctique. 

(Gadus callarias L. (= Morhua L.)) 
Par Robert Ph. Dollfus. Pp. 428. 
biologique, Vol. 43.) (Paris: Paul 
1953.) 5,000 francs. 

NDEBTED as they already are to Dr. R. P. 

Dollfus for his considerable contributions to 
parasitology, all who are interested in parasites, and 
especially those who are interested in the parasites of 
fishes, will find this volume a useful addition to their 
libraries. Explaining that the book is a summary of 
notes he has made on the subject, Dr. Dollfus remarks 
that he is not certain that the account he gives of 
the parasites of the cod is complete, because he has 
not been able to consult all the literature on this 
subject, Russian publications having been excluded, 
and because species of parasites not yet found in the 
cod may be recorded from this fish in the future. He 
suggests that he may have cited species which have 
been incorrectly identified, and explains that he has 
not been in a position to make sure of the identity 
of all of the species named. 

The volume is, nevertheless, a useful one. It 
describes about ten species of Protozoa, three species 
of leeches, two species of monogenetic and about 
sixteen species of digenetic trematodes, nine species 
of cestodes, ten or eleven species of nematodes, seven 
species of Acanthocephala and fourteen species of 
parasitic Crustacea. Some of the species described 
are found in the cod wherever this fish occurs ; others 
are found in it only in certain of its habitats; but 
much remains to be learnt about many of them. 
The author says that about sixty-nine species have 
been described as being parasitic in the cod, but that 
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many of these are doubtful and that probably none 
of them is specific to the cod. This host always 
harbours several species at the same time. None of 
the species recorded from it can be transmitted to 
man, but one species, namely, the trematode, 
Cryptocotyle lingua, the larval, metacercarial phase 
of which is encysted in the skin of the cod, can be 
transmitted to the dog and cat. The adult trematode 
of this species also occurs in the fox, and it 
was recently found for the first time in Britain 
in an otter killed in the suburbs of Edinburgh by 
Mahfouz A. M. Fahmy (personal communication 
to the reviewer). 

The book, which is issued in paper without boards, 
is well produced, and its illustrations, all of which 
are in line, are a valuable feature of it. The biblio- 
graphy, which the author warns us may not be 
complete, occupies forty-one pages of small type. 

G. LAPAGE 


A CONCISE REVIEW OF 
ANTIBIOTICS 
Antibiotics 


By F. A. Robinson. Pp. viii+132. 
Isaac Pitman and Sons, Ltd., 1953.) 


(London: Sir 
15s. net. 


N the field of study of antibiotics, numerous mono- 

graphs and text-books have been written and the 
field has become tou wibe for compreherisive study. 
The author of this dook is to be congratulated in 
presenting in concise and readable form a broad 
survey of antibiotics. It should prove invaluable to 
students and will help the non-specialist in the field 
to get up to date with general aspects, especially 
where a chemical bias is desired. 

The subject of sulphonamides as an introduction 
to the book would appear to be unnecessary. The 
antibiotics in major production are described fully 
with respect to their production, extraction, spec- 
trum, resistance, pharmacology, mode of action, 
chemistry and assay; and the lesser-known anti- 
biotics grouped together as mould antibiotics, 
antibiotics from Actinomycetes, and bacterial anti- 
biotics. Such a system allows of easy reference, 
which, however, might have been improved by 
bibliographic references in the text. In reviewing the 
production, extraction and chemistry of the anti- 
biotics, the author has reached a very high standard 
of presentation. Unfortunately, this standard is not 
maintained in the pharmacological portions, where 
some apparently contradictory statements are made : 
for example, the inhibitory action of penicillin on 
Gram-negative coliforms is referred to on p. 30, 
whereas the table of organisms inhibited shows no 
Gram-negative coliforms ; also, streptomycin is used 
in undulant fever but ineffective in brucellosis. 
Generalized statements on toxicity rather than lists 
of LD50’s would make easier reading and not detract 
from the value of the book. 

The author approaches, but does not quite achieve, 
@ consistent system of bacterial nomenclature. 
Formule of culture media, excretion statistics and 
dosage-levels would benefit by tabular or graphical 
presentation. The details of biological assays have, 


wisely, been left to the specialized monographs on 
the subject. 

The book can be strongly recommended to degree 
students and should also prove interesting reading to 
A. M. Coox 


the general scientist. 
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Population Problems 

By Warren S. Thompson. With the assistance of 
Evangelyn D. Minnis. Fourth edition. (McGraw-Hill 
Series in Sociology and Anthropology.) Pp. xiii+ 
488. (London: McGraw-Hill Publishing Company, 
Ltd., 1953.) 52s. 


EMOGRAPHY as a subject of study tends to 

be neglected in British universities, and it is 
therefore a tribute to the author that ‘Population 
Problems” has now reached its fourth edition since 
1930. The general plan of the book remains much 
the same, yet the author has found it possible not 
only to include post-war data (much of it up to 1950) 
but also to incorporate many of the findings of 
demographic research during the decennium since 
the publication of the previous edition. 

The book is probably best described as a sound 
introductory text for non-mathematical students. 
After a rapid survey of population theories from 
Malthus to Carr-Saunders, the author discusses in 
turn the determinants of the size of a population— 
births, deaths and migration. Up to the end of the 
eighteenth century it was the death-rate which kept 
in check the growth of population. In modern 
Western civilization the check is provided by volun- 
tary family limitation. This remarkable transition 
from uncontrolled mortality to controlled fertility— 
from the ravages of plague and famine to the 
planning of parenthood—is discussed widely if not 
deeply. There are useful chapters on the composition 
of a population as disclosed by a census, on the 
decline in the birth-rate, and on class differences in 
natality and mortality. 

The author’s attempt to relate factors from 
medicine, public health, geography, history, econ- 
omics, psychology and sociology in order to explain 
the observed facts of demography takes him over too 
wide a field for thorough discussion of any one topic, 
while his avoidance of anything that could be called 
mathematical robs the text of some precision that 
could have been attained. The last point, however, 
comes perilously close to criticizing a book which the 
author never intended to write. H. Smucock 


Journal of the Institute of Metals 
Edited by N. B. Vaughan. Vol. 78, 1950-51. Pp. 
xxiv +772+80 plates. Vol. 79, 1951. Pp. xxvii+ 
514+61 plates. (London: Institute of Metals, 1951.) 
HE Institute of Metals continues to publish 
papers on a wide range of subjects, and these 
two volumes of its Journal, covering the years 
1950-51 and 1951, respectively, contain much work 
of interest. Vol. 78 contains twenty-one papers, 
together with a symposium on metallurgical aspects 
of the cold working of metals, and the Autumn 
Lecture on communications metallurgy by E. E. 
Schumacher. Vol. 79 contains the presidential 
address by Prof. A. J. Murphy, the May Lecture on 
science in the service of the community by Sir John 
Anderson (now Lord Waverley), together with 
twenty-three papers. In the two volumes, the 
universities, the British Non-Ferrous Metals Research 
Association and industrial scientists each contribute 
ten or twelve papers. Six papers are from Australia 
and serve to emphasize the growth of metallurgical 
research in this member of the British Common- 
wealth. Only five papers are published by United 
Kingdom government laboratories, and the shorta:se 
of papers from these sources is to be regretted and 
may prejudice the recruitment of staff. While many 
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branches of metallurgy are included, some, such ag 
crystal structure determinations of alloy phases, are 
absent from these and from the preceding two 
volumes, and it would be in the interests of metal. 
lurgical science if some of this work were attracted 
to the Journal. The two volumes are attractively 
produced, but the cloth cover of Vol. 78 is too weak 
for its size. W. Hume-Roruery 


Lecture Notes on the Use of the Microscope 
By R. Barer. Pp. vii+76. (Oxford: Blackwell 
Scientific Publications, Ltd., 1953.) 6s. net. 


HIS little book can be given a whole-hearted 

recommendation. It is written by one who has 
made the microscope one of his principal instruments 
for research, and understands it thoroughly. Essen. 
tially practical in treatment, these notes have, 
however, been written with an eye on modern 
theoretical work, and they could be read with 
advantage not only by beginners but also by many 
others who have occasion to use microscopy in the 
course of their work. 

The author deals mainly with the straightforward 
operations in visual work and does not enter into the 
more complicated aspects such as phase-contrast, 
ultra-violet microscopy, and so on ; nor does he deal 
with photomicrography, though indeed many readers 
will wish that an introductory chapter on this topic 
could have been included. A useful section answers 
a number of the questions which often puzzle the 
beginner, though it is to be feared that many tan- 
talizing queries will always arise to perplex even the 
most expert. 

The preface asks: ‘“‘Would it be too much to ask 
that one afternoon . . . should be spent in learning 
to understand an instrument which the student may 
continue to use for the rest of his life . . . ?”’ Surely 
the question inadvertently implies a very great 
reward for two or three hours of concentration. One 
might perhaps learn to obtain a passable image, but 
its proper interpretation is quite another matter. 

L. C. Martin 


Wood Chemistry 
Second edition. Edited by Louis E. Wise and Edwin 
C. Jahn. Vol. 1. (American Chemical Society, 
Monograph Series No. 97.) Pp. vii+688+xxxii. 
(New York: Reinhold Publishing Corporation ; 
London : Chapman and Hall, Ltd., 1952.) 120s. net. 
OOD is still the most widespread industrial 
material used in the world. It is a source of 
many of the world’s synthetic fibres, of most of its 
paper and board, and of a large proportion of its 
fuel. Its constituents and by-products are used in 
industries as wide apart as the manufacture of 
solvents and tanning-agents. Moreover, all these 
industries are based essentially on the chemistry of 
wood. This indicates the background of the work 
under review, the first volume of which now pub- 
lished deals with the growth, anatomy and physical 
properties of wood, its cell wall and extraneous con- 
stituents, its surface properties, and its chemical 
utilization, biological decomposition and chemical 
analysis. 

The two editors are recognized authorities on the 
subject in the United States, and they are assisted 
by twenty-two collaborating specialist authors, mostly 
American, although the chapter on biological decom- 
position is by the late W. G. Campbell, of the Forest 
Products Research Laboratory, Princes Risborough. 
Although the book is largely academic in character, 
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there is throughout a close correlation between the 
results of research and their technological applica- 
tions. The team has, in fact, done its work very well 
indeed and has produced a comprehensive and up- 
to-date volume which all interested in the pure and 
applied chemistry of wood will wish to possess. 
Unfortunately the high price may prevent a number 
of them doing so. Jutius GRANT 


Methods of Statistical Analysis 
By Cyril H. Goulden. (Wiley Publications in 
Statistics.) Second edition. Pp. vii+467. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1952.) 60s. net. 
TJ HE first edition of this book was published in 
1939. This second edition is almost a new book. 
After three introductory chapters, it deals with 
analysis of variance, regression and analysis of 
covariance. It then proceeds to experimental designs 
and, in particular, to incomplete block and factorial 
experiments. There follow chapters on non-ortho- 
gonal data, goodness of fit, the discriminant function 
and probit analysis. A final chapter on quality 
control has been added, but it seems rather out of 
key with the rest of the work. 

Any scientific worker, whatever his field, who 
wishes to know the nature and scope of the subject, 
can scarcely do better than begin with this book by 
C. H. Goulden. Deriving his inspiration from the 
work of R. A. Fisher, the author runs very lightly 
over what J. B. S. Haldane once called anti-halieutic 
statistics : he arrives at the analysis of variance in 
Chapter 4 without having discussed standard errors 
in large sample theory. Some preliminary reading 
might therefore be recommended to the beginner 
before he embarks on the book ; but once it has been 
carried out, he can be safely entrusted to Dr. 
Goulden’s concise and careful treatment. This is 
quite one of the best introductions to modern 
statistical methods in experimentation that has yet 
appeared. M. G. KENDALL 





Atomic Transmutation 
The Greatest Discovery ever Made; from Memoirs 
of Prof. Frederick Soddy. By Muriel Howorth. Pp. 
134+4 plates. (London: New World Publications, 
1953.) 12s. 6d. 

N order te explain the phenomena of radioactivity, 

Rutherford and Soddy, working together at 
McGill University, put forward fifty years ago the 
theory that the atoms of a radioactive substance 
undergo a process of disintegration which gives rise 
to the formation of a new atom distinct in physical 
and chemical properties from its parent. This natural 
transmutation of the radioactive elements is hailed 
by the author of this book as “‘the greatest discovery 
ever made by man in the history of time’’. It is her 
contention, and most of us would agree with her, 
that the outstanding developments which followed 
from that initial discovery must be made known to 
all, both men of science and laymen. However, we 
may not all agree with the methods she adopts and 
advocates. 

Miss Muriel Howorth is the founder of the Institute 
of Atomic Information for the Layman, and at the 
Institute’s meeting held on February 28, 1953, the 
jubilee of Rutherford and Soddy’s discovery, Prof. 
Soddy was invited to talk about those days, “Just 
fifty years ago”. The text of his address, together 
with the opening proceedings of the meeting, form 
part of the volume under review. | Prof. Soddy 
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describes in no modest vein the series of events and 
experiments in which he participated, during the 
early part of the century. As a kind of introduction 
to the speaker, Miss Howorth has written these 
memoirs of Prof. Soddy in which she manages, in the 
course of what can best be described as a newspaper 
interview by an over-admiring reporter, to recount 
mainly in Prof. Soddy’s own words his early life and 
his experimental work up to 1904. 


Practical Chromatography 
By R. C. Brimley and F. C. Barrett. 
(London : Chapman and Hall, Ltd., 1953.) 


N view of the recent spate of books on chromato- 
graphy, any new book, in order to have any value, 
must either present an up-to-date review of research 
on this subject or else must deal with it in such a 
way that any newcomer to the field should be able 
to adopt the technique directly to his own problem. 
In view of this, any short monograph on the subject, 
such as this one by R. C. Brimley and F. C. Barrett, 
is of doubtful value. No part of the subject is dealt 
with at sufficient length, and in addition the proof- 
reading has been such as to allow a number of glaring 
mistakes to creep in. For example, a separation 
showing peaks labelled ammonia, mono-, tri- and 
di-methylamines is described as showing the separa- 
tion of fatty acids. 

The field of chromatography is now so vast that 
the main need is for detailed monographs or frequently 
published critical reviews, and books such as this one 
fall into neither category. A. T. JAMES 


Pp. 128. 
15s. net. 


Woodland Ecology 
By Ernest Neal. (The Scholarship Series in Biology.) 
Pp. xii+107. (London: William Heinemann, Ltd., 
1953.) 6s. 
r | ee is an admirable little book for teachers of 
biology and for sixth-form students in schools, 
for whom it is primarily intended. Mr. Ernest Neal 
has written with the definite aim of helping the 
student to find out for himself the general pattern 
of woodland ecology and has achieved something 
intensely practical that must appeal to keen natural- 
ists of any age. 

Limitations of space set a difficult task in dealing 
adequately with a habitat so complex and so varied, 
but the task has been successfully tackled by taking 
the first-hand study of a particular woodland and 
pointing the way from this. Throughout there is 
emphasis on integration of details, and the reader is 
left with an overall picture of the wholeness of the 
woodland community. 

The earlier chapters are concerned with plant 
ecology, providing the necessary foundation for a 
proper understanding of the animals and their food 
relationships. Practical advice is given on methods 
of finding and collecting animals and on equipment 
for studying microclimates. The discussion of various 
types of food chain has much to guide the reader in 
the fascinating work of tracking down these inter- 
relationships. The remainder of the book is largely 
devoted to a consideration of different kinds of 
adaptations of behaviour and structure which are of 
value to animals in their competition for food, self- 
preservation, reproduction and dispersal. There are 
several good photographs; also included are an 
appendix giving concrete suggestions for the study 
of woodland ecology in schools, and a short biblio- 
graphy. MavricE ASHBY 
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INTERNATIONAL FLAME RADIATION RESEARCH COMMITTEE 
NEW LABORATORY 


N April 28, at the Royal Dutch Blast Furnace 

and Steel Works at IJmuiden, Holland, the 
laboratory containing the new experimental furnaces 
of the International Flame Radiation Research 
Committee was inaugurated. This organization is 
supported by industry and nationalized industries in 
Great Britain, France, Holland, Sweden, Belgium 
and the United States of America, on a basis of free 
co-operation, in which the various countries con- 
tribute not only in funds but also in the loan of 
engineers and scientists to carry out trials, and of 
materials and instruments. Until the present time, 
the main experimental work has been done at 
IJmuiden on an old furnace not designed specially 
for the purpose and which was nearing the end 
of its useful life. The new furnaces just installed 
have been designed-»and built specially for study- 
ing the radiation and combustion properties of 
furnace flames, using instruments developed for the 
purpose. The work will continue to be supplemented 
by studies on small-scale furnaces in the various 
countries, but the necessity for near full-scale work 
has been strongly stressed and the object of the 
new furnaces is to fill this need. 

There are two furnaces, one for oil and gas fuels 
and the other for pulverized coal, but as yet only 
the former is operating. The building housing the 
furnaces includes an instrument room which gives a 
central and open view of the two furnaces, a specially 
equipped gas-analysis room, and two auxiliary rooms 
for pumps, power distribution, stores, etc. Outside 


the building there are three liquid-fuel storage tanks, 
It is intended to provide as soon as possible a com. 
bustion air preheater in order to study the effects 
of raising the entry temperature of the air. Coal] 
preparation plant for the pulverized fuel trials will 
also be provided in the course of the present year, 
The experimental station is easily accessible by road 
and has its own railway siding. The total cost of the 
completed installation and its services, including all 
auxiliary equipment, will amount to approximately 
£60,000. 


Furnace for Oil and Gas Firing 


Figs. 1 and 2 show side views of this furnace, which 
has an inner-cross-section of 2 m. xX 2 m. anda 
length of 6-3 m. Since it is intended to work at wall 
temperatures up to 1,600°C., sillimanite has been 
chosen as the refractory material. The complete wall 
is constructed of one brick of sillimanite, a half-brick 
of porous sillimanite acting as a _ high-quality 
insulating brick, and a _ half-brick of ordinary 
insulating brick. 

Roof and bottom are of the same composite 
character as the walls. The whole furnace except the 
roof is within a light steel casing. Whereas the old 
furnace rested on the ground, which meant that 
constant conditions could be obtained only after a 
week or longer, the new furnace is built clear of the 
ground, and rests on a set of beams. This may also 
facilitate measurement of the heat losses through the 





Fig. 1. 


View of the experimental furnace showing vertical slots for radiation measurements 
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Fig. 2. View of the experimental furnace showing the doors for probe instruments 


bottom. Along the sides of the furnaces are eight 
vertical slots through which measurements of 
radiation, etc., can be made (Fig. 1). 

Special consideration has been given to the con- 
struction of the doors closing the openings, in view 
of the large number of slots and holes in the walls, in 
order to minimize air in-leakage. The east wall is 
used for radiation measurements only, the west wall 
being designed for the insertion, at fixed and known 
positions, of the various kinds of probe for exploring 
temperatures, gas composition, soot density, etc. 
(Fig. 2). 

A horizontal beam has been designed on which all 
the pyrometers can be mounted with their supplies of 
water and clean air and wiring, the beam being raised 
up and down by means of two long-screwed spindles 
mechanically coupled. The water-cooled doors have 
been made to slide along a pair of water-cooled tubes, 
one on each side of the slot. In this way, the holes 
in the doors are always in line with the radiation 
pyrometers on the beam, and at the same time, 
reasonable air-tightness has been achieved. On the 
west wall fixed doors have been provided to cover 
the slots. 

In order to get the maximum results from the 
measurements, all input variables are under auto- 
matic control. Oil can be taken from three different 
tanks, and preheated as required. Steam (after being 
superheated in a small gas-fired unit), compressed 
air, coke-oven gas and oxygen can be taken from 
the works mains, measured by orifices, and controlled 
to give a constant flow. Propane, if required, can be 
taken from a railway tank-car, reduced in pressure 
and sent to the furnace after being measured. 

The combustion air is delivered by fans. When 
the air-preheater has been installed, air at any tem- 
perature up to 750° C. can be supplied. 








s 


The average load of the furnace will be roughly 
2-5 x 10° kcal. hr.-'. that is, approximately 250 kgm. 
of oil or 600 m.* coke-oven gas per hour. 


Furnace for Pulverized-Coal Firing 


This furnace has been designed along the same 
lines as the oil and gas furnace, although it has a 
smaller cross-section (1-5 m. x 1-5 m.) and is much 
longer (10 m.), the ratio of length to cross-section 
being about 7:1 as compared with 3-5:1 for the 
gas and oil furnace. 

The furnace will be constructed with a wall thick- 
ness of one and a half bricks, consisting of one brick 
of high-quality insulation (hot-face) with a special 
coating against ash attack, backed by a half-brick of 
ordinary -quality insulation brick. It will be equipped 
with the same arrangement of slots, doors, moving 
beam, etc., as the oil and gas furnace. 

The floor is to be inclined towards one side, and 
small doors provided on this side in order to facilitate 
ash removal. 

The average load of the furnace will be of the 
order of 250 kgm. coal per hour ; by means of water- 
cooled pipes to be introduced through holes in the 
roof, the thermal load of the furnace can easily be 
varied between 20 and 70 per cent. 

It is also planned to equip this furnace with oil- 
burning facilities, in order to be able to compare the 
different types of fuel under exactly the same 
conditions. 

The purpose of the coal preparation plant is to 
provide the furnace with dry pulverized fuel of widely 
different characteristics. It must therefore have 
maximum flexibility, and the separate operations of 
crushing, drying, milling and weighing are inter- 
connected through storage hoppers. The maximum 
capacity of the plant will be 500 kgm. coal per hour. 
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The coal, having been crushed to a size of 3 mm., 
will be dried in a pneumatic dryer and then pul- 
verized to 90 per cent minus 200 mesh in a ball mill 
and stored in a 2-ton hopper, whence it will be 
weighed and deposited at a constant rate into the 
primary air duct. It is planned to burn coals ranging 
from anthracite to lignite or brown coal and from 
8 to 30 per cent ash content. 


Experimental Facilities 


These can be divided into different groups. The 
first group consists of six electronic recorders and one 
indicator which are of the universal type, with 
interchangeable ranges and chart-speeds. Some are 
line recorders, other multipoint recorders. They 
record all the electrical outputs which are obtained 
with the furnaces, from radiation and suction pyro- 
meters, thermocouples in walls and roof, heat-flow 
meters, etc. All leads from both furnaces end in a 
panel from which any recorder can be connected, by 
means of flexible leads, with any measuring source. 

The second group of facilities, that for gas analysis, 
is housed in a separate room near the furnace 
stacks; the equipment in this small laboratory is 
similar to that of a normal gas-analysis laboratory. 
Two gas-analysis recorders for carbon dioxide allow 
rapid surveys to be made of flow patterns in the 
furnace, or they can be used for recording the carbon 
dioxide content of the waste gas. There is also a 
modified Bone and Wheeler gas-analysis apparatus 
for accurate determination of gas components, 
special provision being made for the sampling and 
analysis of carbon soot in the flame. Both the 
instrument room and the gas-analysis room are kept 
under a slight air-pressure to minimize the penetration 
of dust. 

The third group consists of instruments set up in 
@ room in the Central Laboratories. These instru- 
ments comprise two black-body radiation furnaces, 
with potentiometers for calibration of radiation 
pyrometers ; thermocouples and heat-flow meters, 
and further equipment for analysis of gas and carbon 
soot samples (including an analytical balance). 
Finally, it should be mentioned that a small water- 
cooled furnace, which has been in operation for 
several years in the Research Laboratories of the 
Royal Dutch Steel Co. at Delft, has been transferred 
recently to this station. This furnace is a geo- 
metrically correct model of the oil- and gas-fired 
furnace, and has been and will continue to be used 
for testing scale effects on flame radiation under 
conditions which can be changed more widely and 
rapidly than is possible with the full-size furnace. 
This model furnace will be erected in a few weeks in 
the pump room, and use will be made of all the 
facilities for control and experimenting which are 
already available. 

Broadly speaking, two kinds of trials will be 
carried out on the furnaces. The first, termed per- 
formance trials, will measure the overall performance 
of the furnaces for different conditions including 
burners, fuels, atomizing agents, inlet temperatures, 
etc., and it is expected that this will give results 
leading to immediate improvements in industrial 
furnace design. The second type of trial, known as 
combustion mechanism trials, will consist of system- 
atic exploration throughout the furnace of tem- 
peratures, gas combustion, soot deposits, etc., with 
the aim of providing a basis for a theory of flame 
combustion and radiation. O. A. SAUNDERS 
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THE STUDY OF FAST CHEMICAL 
REACTIONS 


FARADAY SOCIETY DISCUSSION AT 
BIRMINGHAM 


LTHOUGH the word ‘fast’ is a relative term, 

the chemist has a fairly clear idea of what he 
means by a fast reaction: it is one which occurs in 
a time that is short compared with the times required 
for ordinary chemical manipulation. Such changes 
are as numerous and as varied in type as the slower 
reactions but have one feature in common—that 
special experimental techniques are required for their 
investigation. These techniques were the subject of 
the Faraday Society Discussion held in the Chemistry 
Department of the University of Birmingham during 
April 7-9. The president of the Society, Prof. 
R. G. W. Norrish, was in the chair, and the meet- 
ing was attended by 230 people, about thirty of 
whom were from overseas. Introductory papers to 
the two sections on gas- and liquid-phase reactions, 
respectively, were given by Prof. H. W. Melville 
and Mr. R. P. Bell. There were contributions from 
physicists, chemists and biologists, and a valuable 
feature of the Discussion was that it brought to 
wider notice a number of techniques which, though 
potentially of general application, have been developed 
and used almost exclusively for one field of study. 
The diversity of methods described was no less than 
the variety of fast reactions to which they have been 
applied. The half-times of these reactions cover the 
range from several seconds to 10-1! sec., and nearly 
every conceivable physical property was considered 
as a means of following such a change. 

When the half-time of reaction is less than a few 
seconds, two difficulties arise in its experimental 
investigation: first, it is mecessary to initiate the 
change in a time which is short compared with the 
time of reaction, and secondly, a means of following 
the reaction must be found which is of sufficient 
sensitivity and which has a short response-time. 
Alternatively, instead of measuring a parameter 
directly as a function of time, the rate of the rapid 
reaction may be arrived at by introducing the time 
parameter in the form of a competitive process such 
as diffusion or another reaction of known rate. The 
latter method has been most widely used and was 
represented by a number of contributions to this 
Discussion, but there was a sign that the direct 
methods of approach are being more widely applied 
than in the past. 

An obvious way of initiating a reaction is by 
mixing, and when this method is used the time of 
mixing is the limiting factor which determines the 
fastest reaction that can be studied. It has been 
mainly applied to liquid systems and is suitable for 
reactions with half-times greater than about 1 msec. 
The original continuous flow method, developed by 
Hartridge and Roughton thirty years ago, which has 
been of such great utility in the study of biological 
systems (F. J. W. Roughton), has now taken a variety 
of forms. The two liquids may be injected from 
separate containers into the mixing vessel and then 
studied by photoelectric (K. Dalziel) or thermal (L. 
Pearson, B. R. W. Pinsent and F. J. W. Roughton) 
methods as they flow along an observation tube at a 
known rate. In the stopped-flow technique the 


reactants can be made to impinge on a light piston 
which suddenly arrests the flow (Gibson). 
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apparatuses have been made semi-automatic and can 
be accurately controlled by thermostat (E. F. Caldin 
and F. W. Trowse), and by using regenerative flow 
(B. Chance and V. Legallais) the performance may be 
increased by ten- to a hundred-fold without the ex- 
penditure of additional solution. Chance has given 
detailed consideration to the design criterion for 
optimum performance of flow systems. Rapid quench- 
ing, which is frequently a useful technique in slower 
reactions, can also be applied to fast reactions in 
flow systems (B. R. W. Pinsent). A third modi- 
fication is the capacity flow method (K. G. Denbigh 
and F. M. Page) where the well-mixed reactants are 
allowed to reach a steady state in a vessel. This is 
unsuitable for half-times less than about one second, 
but covers @ time range where the continuous flow 
methods are less convenient. A related method is 
the use of the thermal maximum attained in an 
exothermic reaction which is losing heat to the sur- 
roundings at a known rate (R. P. Bell, V. Gold, J. 
Hilton and M. H. Rand). It does not involve a 
steady state, but measurement is made during a 
momentary stationary condition which is easy to 
observe. The method of mixing of reactants may 
also be applied to gas reactions, though it becomes 
difficult to study half-lives shorter than 0-1 sec., not 
only because of the rate of mixing but also because 
the requirement of constant temperature becomes 
increasingly disturbed by the heat liberated from 
the reaction (H. S. Johnston). This is less serious in 
liquid systems owing to the greater thermal capacity. 

Photochemical initiation has been widely used in 
the study of fast reactions, the rate of the fast 
reaction usually being obtained by a steady-state 
treatment, involving another process of known rate. 
A new type of steady-state measurement, in a gaseous 
photochemical system, is to observe the temperature 
rise, which may be of the order of 0-1 deg. C., by means 
of a fine platinum wire placed a known distance from 
a plane window to which it is losing heat (A. B. 
Callear and J. C. Robb). It has the advantage that 
a rate measurement can be made in about one 
second, so that very little reaction has taken place. 
Photochemical methods may also be used to initiate 
a reaction for subsequent study by direct methods. 
In order to obtain an observable change, flash photo- 
lysis is used, and by this means the intermediate 
free radicals may be prepared in a fraction of a 
millisecond at a concentration high enough for 
spectroscopic observation (R. G. W. Norrish and G. 
Porter). The method has now been applied to 
reactions in solution, in particular to the detection 
and study of the triplet states of molecules which 
are found to have half-lives between 10-* sec. and 
10-5 sec. in fluid solvents (G. Porter and M. W. 
Windsor). Here we have a new type of fast reaction, 
which is of very general occurrence and which 
exhibits many unusual features. 

Another common method of initiating a reaction 
is to raise the temperature of the reactants. When 
this is done by admitting the mixture to a heated 
vessel, about one second elapses before a uniform 
temperature is attained, and the method is not 
therefore applicable, in this form, to fast reactions. 
The temperature of a gas may be raised by as much 
as 1,000 deg. C. in a very short time, however, by the 
use of a shock wave. A diaphragm, separating a gas 
at high pressure from the reaction mixture at a lower 
pressure, is broken, and after passage of the shock 
front the reaction is followed photoelectrically with 
a time resolution of about 5 usec. (D. Britton, N. 
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Davidson and G. Schott). Here one is measuring the 
relaxation time which elapses before the system 
adjusts itself to the new equilibrium conditions, and 
a variety of other techniques, applicable to the study 
of very fast reactions, operate on the same principle. 
The gas may be made to flow slowly and isentropically 
through a nozzle and then be rapidly compressed, in 
a few microseconds, in front of an obstacle. The 
observed difference between original pressure and 
stagnation pressure is then directly proportional to 
the entropy gained in the latter compression (S. H. 
Bauer and M. R. Gustavson). Relaxation techniques 
may also be used for the study of ionic reactions 
in solution where the half-times may be less than 
10-° sec. A disturbance of the electrolytic dis- 
sociation equilibrium may be effected by rapid 
variation of pressure (sound absorption), electrical 
field density or temperature, and the change may be 
introduced periodically by a single impulse or in the 
form of a rectangular step. All these cases are 
accessible to mathematical treatment (M. Eigen). 
The relaxation of the second Wien effect in the 
presence of radio-frequency fields may be used by 
measuring power loss, or apparent ohmic resistance, 
at various frequencies (R. G. Pearson). 

An unconventional method of initiating reaction 
is by mechanical activation of one of the reactants. 
This may be brought about by a rapidly rotating 
blade, the molecules being flung from the tip of the 
blade with a velocity equivalent to an energy of 
10 kcal./mole (T. H. Bull and P. B. Moon). The 
method requires further development ‘but has 
interesting possibilities. 

Apart from the method of initiation, the principal 
problem of fast reaction studies is to find a suitable 
means of following the change. The main difficulties 
here are twofold: when the response time of a 
detector is increased, its sensitivity is automatically 
decreased ; secondly, fast reactions are always 
accompanied by temperature changes, and indeed in 
the most rapid changes the process occurs virtually 
adiabatically. It is therefore essential to use a 
physical quantity which is relatively insensitive to 
temperature, and these are not numerous. By far 
the most useful is light absorption, which can be 
conveniently followed by photoelectric methods or 
by flash spectroscopy. A second approach, which 
has been used by a number of authors, is to measure 
the temperature rise itself. Several methods of doing 
this have already been mentioned, and a further 
example is the measurement of the temperature 
profile in the reaction zone when one reactant is 
introduced to the other through a jet (D. Garvin, 
V. P. Guinn and G. B. Kistiakowsky). This is a 
generalization of the ‘highly dilute flame’ technique 
of Polanyi and is applicable to reactions other than 
those which show resonance absorption or emission, 
or give solid deposits. 

Dielectric constant and refractive index are very 
dependent on temperature, but may nevertheless be 
used as sensitive methods of following rapid chemical 
change. It is usually found that the temperature 
effect is the greater, and correction is made for the 
effect due to chemical change. By interferometry, 
which can be carried out rapidly using photoelectric 
techniques, temperature changes of 2 x 10-* deg. C. 
can be followed (G. M. Burnett, P. J. Deas and 
H. W. Melville). Nuclear magnetic resonance 
spectroscopy is a method which has not hitherto 
been applied to fast reactions and which appears 
promising. The details of the resonance spectrum 
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are strongly modified when the nucleus in question 
is suffering a sufficiently rapid change in chemical 
environment (R. A. Ogg). 

Conductimetric methods, using high-frequency 
oscillators, are useful for following ionizable systems 
in solution. At megacycle frequencies it is not 
necessary to have electrodes in contact with the 
solution and more rapid recording is possible (P. J. 
Elving). Changes in ion concentration during a fast 
reaction can be measured by using a rotating 
platinum-wire electrode in conjunction with an 
automatic recording polarograph (I. M. Kolthoff and 
W. L. Reynolds). One of the oldest electrochemical 
methods, which has seldom been applied, is ‘volt- 
ammetry at constant current’ (P. Delahay). It has 
certain advantages over polarography, but both 
methods are limited by the difficulties of theoretical 
analysis of reactions of higher order than the first. 

The older methods of « mical kinetics, where the 
velocities of very fast reactions are inferred from a 
leisurely analysis of the final products, will continue 
to play an important part, especially as new tools, 
such as isotope-enriched molecules, become available 
(R. A. Ogg and W. T. Sutphen). With this wealth 
of experimental method the often-encountered state- 
ment that a reaction was ‘too fast to follow’ should 
disappear from the literature. The only danger 
appears to be the one mentioned by Prof. Melville in 
his introductory remarks, that one may become so 
impressed by the gadgetry that one loses sight of the 
purpose for which the gadget was designed. The 
final criterion by which any experimental technique 
must eventually be judged is the originality and 
reliability of the information which it provides. 

GEORGE PORTER 


‘* MARINE BIOLOGY IN NATAL 
By ROBERT CLARKE 


National Institute of Oceanography, Wormley, Surrey 


IKE many other countries since the Second 

World War, South Africa now faces the problem 
of nourishing a rapidly increasing population. 
Although she has vast tablelands, their fertility is 
menaced by a widespread soil erosion, and it is 
natural that South Africa should turn for her protein 
supplies more and more to the resources of the sea. 
On her west coast the cold, productive Benguela 
Current maintains extensive fisheries for pilchard, 
hake and snoek, and to the south is the flatfish 
ground of the Agulhas Bank. The demands of research 
and development in these areas may be expected, in 
the future as in past years, to preoccupy the attention 
of the Division of Fisheries, Cape Town, whose 
research ships have already done valuable work on 
the west and south coasts. On the other hand, the 
resources of the east coast remain practically un- 
known: the seas between Mozambique and East 
London, except for certain excellent studies of the 
littoral fauna, have scarcely been explored by fishery 
biologists or oceanographers. It is therefore most 
encouraging to learn that this neglect is shortly to 
ke remedied by the building of a new and extensive 
marine research station at Durban in the province 
of Natal. Funds for the project are being sub- 


scribed by the recently founded South African 
Association for Marine Biological Research*. 


*South African Association for Marine Biological Research” 
(Central Press, Durban, 1953). 
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What purely faunistic surprises may await the 
investigator are suggested by the discovery of the 
first coelacanth off East London in 1938 and, in the 
past year or two, of other specimens in the Mozam. 
bique Channel. Apart from the ccelacanth, however, 
the diversity and fascination of the problems awaiting 
solution in this region, contrasted with the scant 
attention it has received, greatly impressed me 
during the voyage of the Royal Research Ship 
William Scoresby in 1950 when, in the midst of g 
whale-marking cruise, the ship conducted a limited 
amount of oceanographical work and experimental 
fishing across the Mozambique Channel and in the 
Agulhas Current opposite East London. Because the 
area is extensive, the work of other expeditions, 
though valuable, has been no less incomplete. The 
R.R.S. Discovery II has worked some oceanographical 
stations up the Mozambique Channel and in the 
Agulhas Current off Durban, including a few extending 
eastward into the West Indian Ocean. On the coast 
banks some experimental trawling has been done by 
the Africana from the south towards Durban. The 
abyssal fauna of the oceanic region remained un. 
explored until 1951 when the Galathea, by several 
successful hauls in latitudes around Durban and in 
the Madagascar Deep, indicated the scope for work 
of this kind. These fragmentary investigations are 
no more than pointers for an oceanographical survey, 
complete in its widest sense, which the waters east 
of Africa deserve and which offer a fund of problems 
to the South African Association for Marine Biological 
Research. 

A great deal has yet to be learned about the 
hydrology of the south-east African region. To the 
south of Madagascar the Mozambique Current is 
augmented by another arm of the Trade Wind Drift 
and flows southward, following the line of the African 
coast, as the warm, swift Agulhas Current. Between 
the main current and the cozst there is a minor 
stream of cold water, of variable extent and velocity, 
which sets to the northward. So far as I am aware, 
nobody has yet investigated the origins of this 
counter-current, or its effects on the organic pro- 
ductivity of the coastal area. Hydrological survey 
of the counter-current may also suggest means of 
controlling the banks of shifting sand which are 
caused by this current and which at present are a 
major problem to the engineers of Durban harbour. 
One of the most interesting yet least understood 
things about the main Agulhas Current is the likely 
presence of marginal upwelling. This phenomenon is 
something quite distinct from the counter-current 
and is believed to occur when the main current is 
accelerated, as by strong winds, so that the denser 
water (which in the southern hemisphere always 
flows on the right-hand side of a current system) is 
brought to the surface on the inshore side of the 
current by hydrodynamic forces. Such marginal 
upwelling of nutrient-rich cold water, adjacent to or 
over a coast bank, may be sufficient to increase the 
productivity of waters available for fishing. 

The most obvious biological effect of the Agulhas 
Current is the environmental one regarding the 
physical and chemical parameters it establishes for 
the fauna, including the economically important fish 
fauna. Temperature is most important. The current 
in the Mozambique Channel has a warm-water fauna 
of Indo-Pacific character. As the current moves 
southward it becomes cooler, approaching the region 
of the West Wind Drift off the extreme south coast 
of Africa. So it happens that the sea off the coast 
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of Natal is a region of transition where Indo-Pacific 
forms mingle with elements of the temperate Cape 
fauna. All authorities are agreed that the Natal area 
is very rich in species, and as a transitional region it 
is specially attractive to the taxonomist and ecologist 
and to the scientist interested in problems of evolu- 
tion. Prof. J. L. B. Smith has studied intensively, 
though he would not wish to say exhaustively, the 
littoral fishes of Natal, and Prof. T. A. Stephenson 
and his colleagues have examined the ecology of the 
littoral invertebrates ; but less attention has so far 
been paid to transitional problems in the neritic and 
oceanic faunas which include the actual or potential 
species of major economic importance. Thus the 
Cape hake sometimes extends to the Natal region 
and, especially in winter, may even appear in great 
shoals. Practically nothing is at present known of 
this seasonal invasion. The Cape snoek (Thyrsites) 
does not penetrate into Natal waters, where the local 
‘snoek’ is a species of Scomberomorus; but the 
possibility of exploiting Scomberomorus on a large 
scale might be investigated. 

Among the oceanic fishes of the current, the giant 
scomberoids, like the tunny, may be sufficiently 
abundant to allow a regular fishery. The tunny at 
the present time is everywhere becoming increasingly 
popular as a food fish. A survey of the myriad shoals 
of flying fish would not only be important in regard 
to the distribution and possible migrations of the 
tunny and albacore which prey on them, but also 
would be important in itself, for flying fish are 
excellent eating and in California and Barbados they 
are fished on a commercial scale. 

Any wide survey may discover new fishing banks. 
The search far afield need not be disregarded. Off 
the south coast of Madagascar lies the Star Bank, 
where I have myself hauled the trawl and been 
impressed by the wealth of fauna: the Star Bank 
certainly deserves a fishing survey. On the coast 
banks of Natal itself there is an abundance of sharks. 
The shark fishery which once existed at Durban 
might be revived if attention could be given to such 
problems as extracting the liver oil, refrigerating, 
salting and packaging the meat, preparing meat 
meal, shark leather and shagreen, and marketing 
these products. 

Technical problems of this kind would doubtless 
be included in the scope of the new station. Its 
aquarium also (which will be a major feature of the 
building) could be used not only for purely biological 
studies but also for such technical investigations as 
the development of electric fishing methods. 

There may be several potential inshore fisheries 
awaiting the results of survey and research. ,In South 
Africa eels are only found in rivers flowing east to 
the Indian Ocean, and the story of their spawning 
migration has still to be told. Pearl oysters occur 
in the Natal area and there are possibilities for 
oyster-farming on a commercial scale. Some ex- 
tremely interesting surveys by Prof. J. H. Day and 
his colleagues have indicated the abundance of 
prawns and fish in certain estuaries on the Natal 
coast. There may be opportunities here for farming 
of a kind which has been very successful in many 
parts of Asia. Furthermore, the abundant penzid 


prawns (which in Natal take the place of the Cape 
crawfish) are thought to be migratory, and the 
tracing of these migrations may lead to an offshore 
prawn fishery like that discovered in deep water by 
the late Prof. Johan Hjort and made into a con- 
siderable industry in Norwegian seas. 
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Although territorial problems may need to be 
settled, an oceanographical survey which includes 
the Madagascar seas might find the search for guano 
worth while: it is possible that on such islands as 
Europa Island there are exploitable deposits of sea- 
bird guano. 

Whaling is conducted from the Bluff at Durban, 
so the new marine station may expect to have 
excellent opportunities for research on whales and 
the special problems of the whaling industry. Here 
is a field for investigations of great economic import- 
ance, for Durban takes mostly humpback and sperm 
whales, the life-histories of which are still imperfectly 
known. Apart from two seasons work by the former 
Discovery Committee’s staff in 1926 and 1930, and 
some whale marking by the William Scoresby in 
1950, there seems to have been no research on these 
stocks in their migrations along the waters east of 
Africa. 

By establishing the new marine station in a sub- 
tropical area, the South African Marine Biological 
Association reflects that interest in the possible 
resources of warm seas which since the Second World 
War has led to the setting up of research centres on 
several tropical seaboards of the British Common- 
wealth and the Colonies. These are government 
institutions, but it seems that most of the funds for 
the Durban Station are being raised from the sub- 
scriptions of private citizens. We wish the Association 
well. 


PURIFIED CASEIN FOR 
NUTRITIONAL RESEARCH 


By ALICE M. COPPING 


Queen Elizabeth College, University of London 


UTRITIONAL experiments for the past thirty 
years have progressively emphasized the need 
for a source of protein which is pure and of high 
biological value, and it has come to be realized that 
casein is the most suitable protein for experiments 
with such small animals as rats, mice and chicks and 
such large animals as pigs. Latterly, it has been used 
also in experiments with insects and in microbiological 
studies. Casein is the principal but not the only 
protein providing the food of the growing calf, and 
its high biological value has been demonstrated by 
Karl Thomas', by McCollum?, by Chick and co- 
workers? and by many others using various tech- 
niques. It contains all the essential amino-acids 
though the relative amount of the sulphur amino- 
acids is rather low, so that experimental diets are 
more certain to be satisfactory when they contain 
about 20 per cent of casein than if they have less 
than 10 per cent. The low content of sulphur amino- 
acids has to be remembered in choosing the methods 
for purifying casein, care being needed to avoid 
damage to them. 
By 1929, when Coward‘ reported the occurrence of 
@ growth factor, different from the then recognized 
vitamins, in light white casein it was known that 
purification by washing and extraction was essential 
to give a casein that could be used satisfactorily in 
diets for studying vitamin A and the B vitamins. At 
this point it is relevant to give some description of 
the types of casein products available for biological 
studies. Light white casein, to which reference is 
made above, is not a true casein but a caseinate 
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formed by treatment of casein with dilute alkali, as 
sodium hydroxide or calcium hydroxide. High-grade 
caseins for animal diets are generally acid caseins and 
not caseins produced by rennin precipitation. The 
acid caseins may be prepared by natural lactic acid 
precipitation produced by bacterial action in sour 
milk or by the addition of hydrochloric or other acids. 
Acid caseins contain some lipoid substances which 
can be removed by alcohol extraction in order to 
decrease the content of fat-soluble vitamins. The 
alcohol extraction process removes only part of the 
vitamin B complex, and further washing with sodium 
chloride solution to remove riboflavin and with 
acetic acid for other B vitamins is necessary to give 
a ‘vitamin-free’ product. It is now known that these 
processes should be undertaken during manufacture 
preferably before the curd has been dried. In the 
final processing and drying, careful attention to 
temperature and other conditions is required to give 
a product that is substantially free of all vitamins 
and that, at the same time, retains its high biological 
value. 

Before purified caseins became commercially avail- 
able, research workers purified their own caseins. At 
the Lister Institute a casein suitable for diets free 
from vitamin A was for many years prepared by 
heating light white casein with constant aeration 
obtained by frequent raking of the material in shallow 
trays in an electric oven at 110° C. The heated casein 
was satisfactory for vitamin A studies, but not for 
work with the vitamin B complex. For the latter 
purpose the caseinate was subjected in the laboratory 
to precipitation by dilute acetic acid, followed by 
washing and extraction with 70 per cent alcohol’. 
The process was very laborious, and preparation of 
solvent-extracted casein was soon taken over by 
commercial suppliers, and extracted caseins could 
then be purchased. From 1930, commercial develop- 
ments in Great Britain and in the United States 
provided purified caseins of various grades for 
research laboratories. The most satisfactory products 
were obtained by precipitation of casein at its iso- 
electric point with subsequent extraction and washing. 
Unless all processes were fully controlled, the physical 
properties of the products might vary and the caseins 
became difficult to incorporate into diets and media. 
As identification of the various members of the 
vitamin B complex progressed, it seemed probable 
that solvent extraction denatured the product in 
some way which affected the growth of rats on highly 
purified diets. The recent work of Hartman, Cary 
and colleagues*, of the U.S. Department of Agri- 
culture, has amply demonstrated the presence of 
components of the so-called ‘animal protein factor’ 
in casein which has not been subjected to washing 
or extraction. 

Until the outbreak of the Second World War in 
1939, caseins of guaranteed purity were prepared in 
Great Britain by Glaxo Laboratories, Ltd. Their 
products included an ‘Ashless Extracted’ casein 
suitable for studies of vitamin A and vitamin D, a 
‘Riboflavin-Free’ casein suitable for studies of the 
vitamin B complex, and other grades of casein 
required for many types of experimental diets. War- 
time difficulties caused a cessation of supplies, and 
by the end of the War all workers in Britain who 
were concerned with biological and microbiological 
studies requiring purified casein were faced with an 
urgent problem of supplies. For a time a highly 
purified casein was available from the United States. 
It was guaranteed to be free from water-soluble 


NATURE 





June 19, 1954 


vitamins B, C and G (riboflavin) and fat-soluble 
vitamins A and B. It contained as a typical analysis; 
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N 15- 40 per cent 
Casein (N x 6-38) 98-25 ” 
Ash 0:35 » 
Moisture not above 5 * 


It was an excellent preparation, but was too costly 
in dollars to be long available ; and strenuous efforts 
in Britain and in other milk-producing countries of 
the Commonwealth, particularly in New Zealand, 
finally led to an arrangement by which Messrs, 
Genatosan, Ltd., a member of the Fison group of 
companies, undertook to prepare a purified casein 
by a process of successive treatments with dilute 
acetic acid and sodium chloride. Without use of 
other solvents which, rightly or wrongly, was con- 
sidered undesirable, it was impossible to obtain a 
product entirely free from vitamins of the B-complex, 
but a suitable specification was agreed upon and the 
label of a recent batch of Genatosan low-vitamin 
casein reads as follows : 


Cream coloured powder 

Not more than 5 per cent 

Not less than 90 per cent 

Not greater than 2 per cent 

Not greater than 1 part per million 
Not greater than 0-25 part per million 
Not greater than 1 part per million 
Not greater than 0-75 part per million 


= (by nitrogen) 


, hydrochloride 
Riboflavin 

Nicotinic acid 
Pantothenic acid 


Moreover, a special analysis of every batch of 
casein can be obtained on application to Genatosan 
Laboratory. The provision of such material is an 
invaluable service for those who require exact 
knowledge of the vitamin and protein content of 
diets and media, and involves great labour and 
expense which inevitably makes the cost of the 
purified casein high. However, in view of the need 
for precise control of diets in nutritional research 
and especially in experimental studies of the factors 
of the B complex, the outlay must be accepted. 

In Queen Elizabeth College, for example, we are 
carrying out studies of the nature of growth factors 
required by rats and of the specific effects of purified 
diets on their blood picture. The low-vitamin casein 
of Genatosan, Ltd., is proving a satisfactory sub- 
stitute for caseins previously used, and during the 
past five years has provided a constant source of 
protein yielding consistent biological responses. A 
test of its adequacy has been carried out by measuring 
the growth response over relatively long periods of 
rats receiving highly purified diets complete so far as 
present knowledge of growth factors is concerned. 
Zucker and colleagues? showed that inadequacy of 
dietary protein was indicated by failure to attain a 
straight line when the logarithm of the weight 
increase was plotted against the reciprocal of the 
time. The use of this method was shown by Copping, 
Crowe and Pond® to be applicable to testing the 
nutritive value of a number of different caseins. 
Further studies® on the Genatosan product have 
produced growth curves which are not significantly 
different from those reported in the earlier paper. In 
experiments involving deprivation of a single member 
of the vitamin B complex, such as pyridoxine or 
pantothenic acid, very rapid depletion of rats has 
occurred, with development of characteristic signs of 
the deficiency. 

This laboratory is not alone in making such studies. 
It is only necessary to look at the nutritional literature 
currently appearing in Great Britain to realize what 
@ serious problem it would be if any breakdown in 
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the supply of purified casein occurred at the present 
time, when many laboratories are deeply involved in 
nutritional studies that depend basically on the use 
of balanced purified diets. 


1Thomas, K., Arch. Anat. Physiol., Physiol. Abt., 219 (1909). 

2 McCollum, E. V., Amer. J. Physiol., 29, 215 (1911). 

2 Chick, H., and Roscoe, M. H., Biochem. J., 24, 1780 (1930). 

«Coward, K. H., Key, K. M., and Morgan, B. G. E., Biochem. J., 28, 
695 and 913 (1929). 

’ Fixsen, M. A. B., Biochem. J., 24, 1794 (1930). 

* Hartman, A. M.. Dryden, L. P., and Cary, C. A., J. Amer. Dietetic 
Assoc., 25, 929 (1949). 

* Zucker, T. F., Hall, L., Young, M., and Zucker, L., J. Nutrit., 22, 
123 (1941). 

* Copping, A. M., Crowe, P. J., and Pond, V. R. G., Brit. J. Nutrit., 
5, 68 (1951). 


* Copping, A. M. (unpublished results). 


OBITUARIES 
Prof. Selig Brodetsky 


SELIG BRODETSKY was a man of distinguished and 
diversified gifts. His position as Senior Wrangler at 
Cambridge in 1908 showed the mathematical promise 
that was in him as a young man, and he later 
specialized in applied mathematics, particularly in 
aerodynamics, and published much in that field. He 
was a brilliant expositor and teacher on mathe- 
matical subjects, never failing to hold spellbound his 
hearers whether students of pure and applied science 
or people of a more general character. He was much 
sought after as a lecturer on astronomy, revealing 
the wonders of the heavens to popular audiences, 
and in this he carried on the tradition of Sir Robert 
Ball, the Irish astronomer, whose pupil he was. He 
wrote several text-books on mathematical subjects, 
mechanical principles of the aeroplane, nomography, 
etc.; his biography of Sir Isaac Newton was much 
appreciated by a wide variety of readers. 

To regard Brodetsky, however, solely as a scientific 
man would be to convey little idea of the wider scope 
of his talents. In addition to mathematics, his main 
interests were Zionism and the cultivation of the 
Hebrew language as a medium of ordinary inter- 
course among Jews. In pursuance of his dream to 
see the Jews established in the traditional land of 
their forbears, he was indefatigable in his labours, 
and travelled by land, sea and air over all the four 
continents, lecturing and expounding his views and 
aspirations for the Jewish people. There would seem 
little doubt that these years of strain and over- 
exertion led to that ultimate exhaustion which lay 
at the root of his final illness. During these jour- 
neyings the world over, Brodetsky established many 
contacts with numerous nations and personalities. 
He did not merely confine himself to Judaism in his 
wanderings, for he noted intensively systems of 
government, social manners of life, school and 
university education, etc. The result of these wide 
experiences was that his contributions to debates on 
educational and academic policy and development 
on the wide scale were recognized as particularly 
valuable. 

Selig Brodetsky was born in Russia, near Odessa, 
into a poor but cultured home. His father was the 
traditional Jew, mighty in the Scriptures and well 
versed in the Talmud. Brodetsky used to relate that 
he was born at midnight and hence could not say 
which of two dates was his birthday. On account of 
the ever-recurrent pogroms against the Jews in 
Russia, his father decided to leave that country and 
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to settle with his family in England. He migrated 
to the East End of London, which according to the 
scanty information he could gather was about the 
only place in England where foreign Jews could hope 
to get a footing. He arrived entirely ignorant of the 
English language or of English customs, but by grim 
determination he succeeded in getting a foothold. 
He then summoned his wife and four smal] 
children to join him, and she had to cross Europe 
unaided with a baby girl to be carried in her arms. 
Brodetsky as a child of four years of age remembers 
them hiding in a hen-coop until a kindly army officer 
signalled to them after nightfall that now was the 
time to cross the frontier ; while crossing, the baby 
in arms started to cry, but her mother pushed her 
shawl into the child’s mouth. Their struggle for 
existence in London during their first years was 
rigorous, for they lived in a block of buildings sur- 
rounding a courtyard with twenty families to one 
pump situated down in the area. All the ultimately 
large family had to toil hard for daily bread from 
their childhood days, but they made good in the end. 

Brodetsky was educated at the Central Foundation 
School, London, and by the aid of scholarships he 
entered Trinity College, Cambridge. After being 
placed Senior Wrangler in Part I of the Mathe- 
matical Tripos, he won a good position in Part IT of 
the Tripos and thereafter studied on the Continent 
of Europe at the University of Leipzig. He joined 
the mathematical staff of the University of Bristol, 
whence he went to Leeds in 1920, becoming professor 
of applied mathematics four years later. He left 
Leeds in 1948 on his appointment as president of 
the Hebrew University at Jerusalem, but ill-health 
supervened, and he had to resign and come back 
into retirement in England. He died in London on 
May 18 at the age of sixty-six and is survived by his 
widow, Mania Berenblum, of Bialystok, and a son 
and daughter. 

In temperament, Brodetsky was a very charming 
man, most obliging in co-operating with his colleagues 
and ever ready to help a student in financial or other 
difficulties. He leaves a very pleasant memory 
behind him. Wiru1am P. Mine 


Prof. F. Ll. Hopwood 


THE sudden death on May 2 of Frank Lloyd 
Hopwood is a heavy and unexpected blow to his 
many friends all over the world and leaves a con- 
spicuous gap among the pioneers of medical physics. 
It seems impossible that this large, impressive, and 
yet so friendly figure has passed from our scene and 
will no longer encourage, or perhaps gently reprove, 
the actions of those individuals, single or corporate, 
working in his field. 

Hopwood’s scientific interests were wide—perhaps 
even too wide, yet befitting a rapidly growing border- 
line subject where the possibilities of immediate or 
ultimate application of physics to human welfare so 
attracted him. First as demonstrator, and later as 
professor of physics in the Medical College of St. 
Bartholomew’s Hospital, London, he was active early 
in the radiological field ; first in the application of 
the then new Coolidge tube and high-tension tech- 
niques and their possibilities of use in procuring more 
penetrating and therefore more effective X-radiations 
in the treatment of cancer, as well as in the more 
physical studies of radiation dosimetry. Later, as a 
member of the International Commission on Radio- 
logical Units, he played an important part in the 
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discussions leading to the present definition of the 
unit of dose. It is also to be remembered that in 
collaboration with such pioneers as Strangeways, 
Canti and Donaldson at ‘Barts’, he was responsible 
for the physical aspects of some of the earliest work 
using tissue cultures in the study of the effects of 
ionizing radiations on living cells. 

Long an authority in the physical aspects of the 
use of radium in the treatment of disease, he realized 
very quickly the importance to medicine of the dis- 
covery of artificial radioactivity, and particularly its 
production by neutrons, so that it is no accident that 
the important Szilard—Chalmers type of reaction was 
brought to light by those workers in his department. 
The physico-chemical effects of neutron irradiation, 
particularly in respe¢t of biological action, early 
interested him, as may be seen from the Silvanus 
Thompson Memorial Lecture delivered by him to the 
Institute of Radiology. 

His other main scientific interest lay in the field of 
sound, audible or supersonic. Undoubtedly stimu- 
lated by his work during the First World War with 
the Admiralty Research Station at Harwich when 
he worked on the detection of underwater sound, 
Hopwood built a supersonic generator and showed the 
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The Queen’s Birthday Honours List 

THE Queen’s Birthday Honours List includes the 
names of the following scientific men and others 
associated with scientific work : 

Baronet : Sir Russell Brain, president of the Royal 
College of Physicians of London. 

Knights: Dr. A. Chester Beatty, vice-patron 
(formerly president) of the Royal Cancer Hospital, 
London; Dr. Gavin R. de Beer, director of the 
British Museum (Natural History) ; Dr. Ian Clunies- 
Ross, chairman of the Commonwealth Scientific and 
Industris' Research Organization, Australia; Dr. 
Arnold A. Hall, director of the Royal Aircraft Estab- 
lishment, Farnborough; Dr. Alexander P. Murphy, 
president of the Royal Australian College of 
Physicians; Prof. Francis E. Simon, professor of 
thermodynamics, University of Oxford ; Dr. Thomas 
M. Taylor, principal and vice-chancellor of the 
University of Aberdeen; Prof. Alexander R. Todd, 
professor of organic chemistry, University of Cam- 
bridge, and chairman of the Advisory Council on 
Scientific Policy. 

C.M.G.: Ivor Bowen, lately head of the United 
Kingdom Ministry of Supply Staff, Australia, now 
principal director of equipment research and develop- 
ment (air), Ministry of Supply; R. J. Simmons, 
adviser on animal health to the Secretary of State 
for the Colonies ; Dr. A. Topping, dean of the London 
School of Hygiene and Tropical Medicine. 

C.B.E.: W. G. Alexander, deputy secretary, 
Agricultural Research Council; G. H. Bacon, lately 
director of agriculture, now agricultural adviser to 
the Sudan Government ; H. Davis, chief pharmacist, 
Ministry of Health; Dr. G. E. R. Deacon, director 
of the National Institute of Oceanography, Wormley, 
Surrey; Dr. M. 8S. Jones, director of the Social 
Rehabilitation Unit, Belmont Hospital, Sutton, 
Surrey; Dr. W. Idris Jones, director-general of 
research, National Coal Board; R. S. Marshall, 


inspector-general of Animal Health Services, Nigeria ; 
Prof. L. H. Martin, professor of physics in the Univer- 
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destructive power of this ‘radiation’ on such simple 
organisms as Nitella and carried out many experi. 
ments on the subject. This interest in sound per. 
sisted to the end of his life and, characteristically 
enough, the last conversation I had with him a week 
or two before his death was filled by an account, 
delivered with boyish enthusiasm and much dex. 
terous manual demonstration, of experiments he had 
been carrying out at home on the strange and fascin. 
ating things to be seen in a kitchen sink in jets of 
water impinging on perforated metal. 

One other aspect of Hopwood’s work must be 
mentioned. He was perhaps at his best as a teacher, 
Lucid, thorough, impressive and enthusiastic, even 
first-year medical students fell under his spell, as well 
they might, for many of them ‘off stage’ had known 
his fatherly interest in them when as dean he had 
at once admonished and shielded them in their 
misdeeds. 

Hopwood was called on to undertake much com. 
mittee work, and mention must be made of the help 
he rendered on their governing bodies to the Physical 
Society, the Institute of Radiology (of which he was 
president) and, among many others, to the British 
Empire Cancer Campaign. W. V. MayNeEorp 


d VIEWS 


sity of Melbourne; K. T. Parker, keeper of the Ash- 
molean Museum, University of Oxford; V. A. Pask, 
chief engineer, Headquarters of the British Electricity 
Authority ; H. G. Raggatt, secretary of the Depart- 
ment of National Development, Australia ; Prof. L. 
Rosenhead, professor of applied mathematics, 
University of Liverpool ; D. R. Rosevear, inspector- 
general of forests, Nigeria; A. E. Russell, director 
and chief designer, Bristol Aeroplane Co., Ltd. ; 
H. L. Shrimpton, chief livestock husbandry advisory 
officer, National Agricultural Advisory Service; H. 
Tongue, chief engineer, Atomic Energy Research 
Establishment, Harwell, Berks; H. L. Verry, 
assistant secretary, Department of Scientific and 
Industrial Research; J. R, Whinfield, of Imperial 
Chemical Industries, Ltd., for services in the invention 
of ‘Terylene’ ; I. D. Wratten, lately president of the 
Royal Photographic Society of Great Britain ; Prof. 
C. M. Yonge, regius professor of zoology, University 
of Glasgow. 

I.8.0.: J. D. Broatch, deputy director of agri- 
culture (cocoa industry), Gold Coast; G. A. Elliott, 
director of surveys, British Honduras. 


Mathematics at Reading : Prof. E. H. Neville 


In July, Prof. E. H. Neville retires from the chair 
of mathematics at the University of Reading, which 
he has held since 1919. His publications cover a 
wide field of mathematics : in 1922 his “‘Prolegomena 
to Analytical Geometry” gave a consistent logical 
basis to the concepts of complex space and ideal 
space, and in 1944 a skilful combination of technique 
and logic in his ‘Jacobian Elliptic Functions” 
developed beauty and order in a domain which had 
often seemed overgrown with an amorphous welter 
of formule. Prof. Neville was president of Section A 
(Mathematics and Physics) of the British Association 
in 1950, and his presidential address, ““Mathematical 
Notation’’, is a penetrating essay towards the study 
of the influence of symbolism on the development of 
mathematical thought. He also served for many 
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years on the Tables Committee of the British 
Association, now the Tables Committee of the Royal 
Society, and his own table, “Farey Series of Order 
1025”, was the first volume of the Royal Society 
series. The belief that the professional mathematician 
need not concern himself with pedagogical problems 
has never been accepted by Prof. Neville, and he has 
taken a leading part in the work of the Mathematical 
Association in the improvement of the teaching of 
mathematics. In particular, the Association’s reports 
on the teaching of geometry in schools owe much of 
their power and authority to Neville’s committee 
work. He was librarian to the Association during 
1923-53, and president in 1934. Between the two 
World Wars, Prof. Neville was the British repre- 
sentative on the Central Committee of the Inter- 
national Commission on the Teaching of Mathematics. 


Dr. R. Rado 
Pror. NEVILLE will be succeeded by Dr. Richard 
Rado, at present reader in mathematics in King’s 
College, London. Dr. Rado, who is forty-eight and 
Hungarian born, studied first at the Universities of 
Berlin and Géttingen, taking his Dr.phil. (Berlin) in 
1933, before going to Cambridge to study under 
Prof. G. H. Hardy, where he took his Ph.D. in 1935. 
During 1936-47 he was on the staff of the Mathe- 
matics Department at Sheffield, becoming a natural- 
ized British subject in 1940, and in 1947 he was 
appointed to his present post in London. He is at 
present secretary to the London Mathematical 
Society, having been a member of the Council 
since 1948. Dr. Rado has ‘published in all nearly 
fifty papers, many of them very substantial, in 
various learned journals. His main interest 
has been in general problems of combinatorial 
analysis, and especially in results of the type: ‘Every 
random system of some specified class contains a 
highly regular sub-system of some other specified 
class”, such problems arising in number theory and 
in algebra, and being in any event worth studying for 
their own sake. His work also includes researches on 
graphs (one-dimensional topology), affine invariants 
of convex bodies, inequalities (he assisted in the 
preparation of the book ‘Inequalities’ by Hardy, 
Littlewood and Polya), and transfinite numbers, 
where properties are sought which reveal differences 
of structure and behaviour of such numbers. The 
high distinction of his researches, the authority of 
his scholarship and his well-known brilliance as a 
lecturer have all contributed to the powerful influence 
which he has latterly exerted on the development of 
mathematics, particularly in London. 
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Biological Division of the Wellcome Research 
Laboratories: Colonel H. W. Mulligan, C.M.G. 
CoLonEL H. W. MuLLIGAN assumes on September 1 

the appointment of head of the Biological Division, 

The Wellcome Research Laboratories, Beckenham, 

previously held, in association with other duties, by 

Dr. J. W. Trevan, who retired in August 1953. 

After graduating from the University of Aberdeen in 

1923, Colonel Mulligan served in the Indian Medical 

Service until its disbandment in 1947. He was posted 

to its Medical Research Department in 1928 and 

remained in this branch except for three years on 
active service during the Second World War, when 
he ultimately became consultant malariologist, Persia 


and Iraq Command. Among the appointments he 
held in India were those of director of the Pasteur 
Institute, Coonoor, and later of the Central Research 
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Institute, Kasauli, where at an earlier date he was 
in charge of the Serum and Vaccine Department. In 
1947 he went to West Africa to create an institute for 
research into all aspects of trypanosomiasis, both in 
human beings and in domestic animals. This task is 
now completed, and the West African Institute for 
Trypanosomiasis Research is an actively functioning 
and successful organization. Colonel Mulligan is the 
West African representative on the Scientific Council 
for Africa, and a member of the International 
Scientific Committee for Trypanosomiasis Research 
and of the World Health Organization Expert Panel 
on Parasitic Diseases. During the past three years 
he has been engaged in planning the co-ordination of 
medical research activities in the West African 
Colonies. His efforts in this matter did much to 
pave the way for the inauguration of the West 
African Council for Medical Research, which was 
established by ordinance a few months ago. 


Comptroller-General of the Patent Office : 
Mr. J. L. Girling 


Mr. JAMES LAWRENCE GIRLING, who has been 
appointed comptroller-general of Patents, Designs 
and Trade Marks in succession to the late Sir John 
Blake, was born on July 8, 1901, and was educated 
at Eastwood Ho! College, Felixstowe, during 1910- 
14 and at Ipswich Secondary School 1914-18. He 
became a Draper’s Scholar at East London College 
during 1918-21. He was awarded a London B.Sc. 
degree with second-class honours in electrical and 
mechanical engineering and in his last year studied 
civil engineering. Mr. Girling was appointed to 
the Patent Office as an assistant examiner in 
November 1921, was promoted to examiner in 1927 
and to senior examiner in 1937. He served in the 
R.A.F. from 1939 until October 1945, leaving with 
the rank of squadron leader. He was promoted to 
the grade of principal examiner in the Patent Office 
in absentia in April 1944 and superintending examiner 
in April 1950, and was called to the Bar at Gray’s 
Inn in the same year. 


European Organization for Nuclear Research 

Tue European Organization for Nuclear Research 
is the direct outcome of a general inquiry initiated 
in October 1946 by the Economic and Social Council 
of the United Nations into the establishment of 
United Nations research laboratories. It was estab- 
lished by the convention of July 1, 1953, adopted by 
representatives of Belgium, Denmark, France, the 
German Federal Republic, Greece, Italy, the Nether- 
lands, Norway, Sweden, Switzerland, the United 
Kingdom and Yugoslavia, and will come into force 
when ratified by Switzerland and six other countries. 
A report on this general question was published in 
December 1948, and at a meeting of Unesco in 
Florence in 1950 a resolution was adopted authorizing 
the Director-General of Unesco to inquire into the 
needs and possibilities of such regional research 
centres and to make initial surveys of cost estimates 
and locations. No specific fields of research or regions 
were mentioned in this resolution; but out of it 
arose in 1952 the European Council for Nuclear 
Research, and two years of work has now led to 
the establishment of a permanent organization for 
nuclear research on a site at Meyrin, near Geneva. 
A pamphlet entitled ‘European Co-operation in 
Nuclear Research” (Unesco and its Programme, 
No. 11. Pp. 26. Paris: Unesco ; London: H.M.S.O., 
1954. 1s. net) describes the purposes and resources of 
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this new Organization and includes a clear account 
of the development of this type of international 
scientific collaboration and of the work of the 
European Council for Nuclear Research in drafting 
the convention and organizing other forms of co- 
operation in nuclear research. The cost of the 
activities of the Organization, including construction 
and equipment of the Laboratory, is estimated at 
£10 million for the first seven years, towards which 
the United Kingdom will contribute about £2-4 
million. The initial equipment will include a proton- 
synchrotron and a synchrocyclotron designed to 
produce proton beams of 25 GeV. and 600 MeV., 
respectively. Excerpts from the convention are 
annexed to the pamphlet. 


Steroids for Chromatography 

THROUGH the co-operation between a number of 
fine-chemical companies and university laboratories 
in the United States, steroid preparations for use as 
reference standards for paper chromatographic tech- 
niques are now available. This service has been 
undertaken by the United States Pharmacopeial 
Convention, 46 Park Avenue, New York 16, which 
has announced the issue of the first set of twenty-forr 
steroids of importance for identification purposes. 
Many of these have hitherto been unobtainable from 
commercial sources. The price of the complete set is 
60 dollars ; but the individual steroids can be obtained 
for 3 dollars each. They are diluted with tale in the 
proportion of 1:100, and from this mixture the 
steroid can be readily extracted with an appropriate 
solvent. Most of the steroids contain trace amounts 
of eontaminants which will not normally interfere in 
chromatographic procedures. Physical data of the 
steroids are set out in an accompanying leaflet, 
which also provides information concerning the 
programme of the United States Pharmacopeia 
service. It is proposed to issue further sets of steroids, 
and in due course a total of fifty-two steroid standards 
will be available to all parts of the world. 


Optical Society of America: Annual Meeting 


Tue thirty-eighth annual meeting of the Optical 
Society of America was held at the George Eastman 
House, Rochester, New York, during October 15-17, 
1953. The meeting was preceded by a special visit 
to the Corning Glass Works, where more than a 
hundred and fifty members of the Society were 
greeted by Dr. E. U. Condon, the director of research, 
and listened to a talk by Dr. W. W. Shaver, the 
manager of the product development division, on 
applied and theoretical glass problems, and to a 
discussion, by members of the staff of the Corning 
laboratories, on the properties of fused silica. The 
annual banquet was given on the evening of October 
16, at which the Frederic Ives Medal of the Society 
was presented to Prof. H. M. Randall, of the Univer- 
sity of Michigan. At the annual business meeting on 
the next day the new officers were,nstalled : President, 
Deane B. Judd; Vice-President, R. A. Sawyer ; 
Secretary, A. C. Hardy; and Treasurer, W. W. 
Graeper. The programme of the technical sessions 
comprised seventy-five contributed and three invited 
papers. The titles and abstracts of these papers are 
printed in the September issue of the Society’s 
Journal (43, 811; 1953), and a brief report of the 
proceedings of the annual meeting in the November 
issue (43, 1126; 1953). The invited papers dealt 
with three-dimensional and wide-angle projection. 
Three-dimensional presentation with polarized light 
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was discussed and demonstrated by E. H. Land. 
the cinemascope method of wide-angle photography 
by J. R. Benford ; and the cinerama process by F. 
Waller (read in his absence by F. Tuttle). ; 


Grant-aided Agricultural Colleges in Britain 
Tue Minister of Agriculture and Fisheries has 
appointed a committee to inspect the grant-aided 
agricultural colleges, with the following terms of 
reference: ‘“To examine and report to the Minister 
of Agriculture and Fisheries on the work of the 
grant-aided Agricultural Colleges and to inake 
recommendations as to the grants to be mace to 
them for the five academic years beginning October 
1, 1954’... The members of the Committee are: Dr. 
K. A. H. Murray, chairman of the University Grants 
Committee ; the Hon. Mrs. Ralph Assheton, a land 
agent and farmer in Lancashire ; Prof. H. G. Sanders, 
professor of agriculture, University of Reading ; and 
Mr. G. A. Nott, a leading West Midlands farmer. 


Scholarship Grants for Education in Plastics 

THe trustees of the Plastics Industry Education 
Fund have recently announced that, in addition to 
allotting £1,000 for the third year in succession for 
training grants to students working full time for a 
science degree, £1,000 a year for the next two years 
has been allotted for bursaries for students taking 
the two-year diploma course at The Borough Poly. 
technic, London. This course, which was started last 
September, has proved very useful in training young 
men wanting to enter the industry. To increase 
facilities for training in plastics technology in the 
Midlands, £1,000 a year for the next two years has 
been allocated for scholarships to students taking the 
full-time associateship course at the Birmingham 
College of Technology. This course has been avail- 
able for some time, and it is hoped that the offer of 
scholarships will induce sufficient students to under- 
take the course and keep it going from year to year. 


Lady Tata Memorial Trust: Awards 

Tue following new awards have been made by the 
Lady Tata Memorial Trust for research on leukemia 
and allied diseases: Grants for research expenses, Dr. 
A. Sreenivasan (Department of Chemical Technology, 
University of Bombay) ; Scholarships (whole-time or 
part-time), Dr. J. Ringsted (Fibiger Laboratories, 
University Institute for Pathological Anatomy, 
Copenhagen) and Dr. J. Rygaard (Radium Institute, 
Copenhagen); Part-time scholarship and grant for 
research expenses, Dr. M. Seligmann (Institut Pasteur, 
Paris). In addition, the various awards to the fol- 
lowing research workers, which have previously been 
announced (see Nature, 171, 1098; 1953), will be 
renewed for another year: Dr. F. Kissmeyer- 
Nielsen and Dr. N. A. Stenderup (Aarhus), Dr. J. 
Nordmann and Dr. R. Robineaux (Paris), Dr. J. 
Kieler and Dr. Ragna Rask-Nielsen (Copenhagen), 
Dr. Astrid Fagraeus and Dr. B. Thorell (Stockholm), 
and Dr. G. Negroni (London). 


Exhibition in Manchester of the North-West 

Branch of the Institution of Electronics 

THE ninth annual exhibition of the North-West 
Branch of the Institution of Electronics will be held 
in the Manchester College of Technology (Sackville 
Street, Manchester) during July 14-20 (10 a.m 
10 p.m.; except July 14, 2.30 p.m.-10 p.m.; and 
July 17, 10 a.m.—7 p.m.). The exhibition will consist 
of two sections: a scientific and industrial research 
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section, composed of displays from universities, 
research associations, hospitals, etc.; and a com- 
mercial section devoted to manufacturers’ products. 
Altogether there will be displays from more than 
fifty exhibitors. In addition to an extensive pro- 
gramme of lectures and film shows, visits will be 
arranged to the University of M-nchester Computing 
Department. Exhibition catalogues (ls. 6d. post 
paid), lecture and film show programmes (4}d. post 
paid) and further information are available from the 
honorary exhibition organizing secretary, W. Birt- 
wistle, 78 Shaw Road, Thornham, Rochdale, Lancs. 


Congress in Leyden of the International Society for 
Cell Biology 


Tue eighth congress of the International Society 
for Cell Biology, known as the Cytology Congress, 
will be held in Leyden during September 1-8, under 
the presidency of Prof. EK. Newton Harvey, of 
Princeton University. Full members of the Society, 
and candidates for membership approved by the 
International Committee, are automatically entitled 
to attend the congress and to introduce one guest. 
The programme of symposia, at which invited papers 
will be read, will include the following topics : induced 
enzyme synthesis; the formation of the intra- 
cellular matrix in plant and animal tissues; im- 
munobiological concepts of cellular growth and 
differentiation ; biochemistry of gene action ; thyroid 


secretion; nuclear and chromosome structure ; 
mitochondria ; cell division and mitotic poisons ; 
morphogenetic interactions between cells; virus 


synthesis; the active cell surface; and submicro- 
scopic structure of cytoplasm. The sessions on 
mitochondria, nuclear and chromosome structure 
and submicroscopic organization of cytoplasm form 
a special conference on the “Fine Structure of Cells”’, 
held under the auspices of the International Union of 
Biological Sciences. At the general sessions members 
and their guests may contribute papers on topics of 
their own choosing, and notification should be made 
before July 1. Further information can be obtained 
from the secretary of the Congress, Dr. W. K. H. 
Karstens, Botanical Laboratory, Nonnensteeg 3, 
Leyden. 

In conjunction with the congress, the National 
Museum for the History of Science, Steenstraat 14, 
Leyden, is organizing an exhibition, ““From Magni- 
fying Glass to Eye of Science”, to be held during 
June 25-September 19. The exhibits will include 
microscopes, demonstrations of instruments, draw- 
ings, manuscripts and portraits, ete., from the period 
of about 1630-1880. A catalogue will be available. 


Colonial Service: Recent Appointments 


Tue following appointments have recently been 
made in the Colonial Service: J. W. Purseglove 
(senior agricultural officer, Uganda), director of 
botanical gardens, Singapore ; G. D. Shaw (veterinary 
officer, Northern Rhodesia), chief veterinary research 
officer, Northern Rhodesia; B. L. Mitchell (tsetse 
entomologist, Nyasaland), biologist, Game and Tsetse 
Control Department, Northern Rhodesia; G. D. 
Stockwell, veterinary officer, Tanganyika; E. S. 
Clayton, economist/statistician, Economic Research 
Division, Kenya; W. S. Foster, soil survey officer, 
Nigeria; R. A. Smart, assistant conservator of 
forests, Northern Rhodesia; J. H. Smith, veterinary 
officer, Nigeria ; T. F. Twist, meteorologist (British 
Caribbean Meteorological Service), Trinidad. 
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Announcements 


Str Harotp Roxsee Cox, chief scientist of the 
Ministry of Fuel and Power since 1948, is resigning 
from the public service on June 30, in order to take 
up appointments in the engineering industry. 


Tue Lord President of the Council has appointed 
Sir Hugh Beaver to be chairman of the Advisory 
Council for Scientific and Industrial Research in 
succession to Sir Ian Heilbron, who retires on 
September 30 on completion of his term of office. 
Sir Hugh Beaver, who has been a member of the 
Advisory Council since 1952, is managing director of 
Arthur Guinness, Son and Co., Ltd. 


At the University of Cambridge on June 10, 
honorary degrees were conferred on the following, 
among others: Sc.D., Prof. P. M. 8. Blackett, pro- 
fessor of physics at the Imperial College of Science 
and Technology, University of London, and Sir 
Charles Dodds, Courtauld professor of biochemistry 
in the University of London; Litt.D., Miss Gertrude 
Caton-Thompson, known for her work in archeology. 


Pror. J. McCunn, professor of veterinary anatomy 
in the Royal Veterinary College, London, has been 
appointed acting principal of the College in succession 
to the late Prof. J. B. Buxton. 


Pror. P. Pruvost, director of the Institut de la 
Houille, Paris, and correspondant for the Mineralogical 
Section of the Paris Academy of Sciences, has been 
elected a member of the Mineralogical Section of the 
Academy in succession to the late E. de Margerie. 


Tue following appointments have been made in 
the University College of North Staffordshire: Mr. 
A. G. N. Flew, at present lecturer in the Department 
of Moral Philosophy, University of Aberdeen, to be 
professor of philosophy; Dr. D. G. Holloway, 
to be assistant lecturer in physics. 


Dr. C. B. B. Downman, senior lecturer at St. 
Thomas’s Hospital Medical School, London, has been 
appointed to the University of London readership in 
physiology tenable at the Royal Free Hospital 
School of Medicine. 


THe Sports Turf Research Institute will hold a 
silver jubilee conference on July 1 at its St. Ives 
Research Station, Bingley, Yorks, in celebration of 
its founding in 1929. Besides the four principal 
lectures of the conference, facilities will be provided 
for inspecting the work of the Institute, and a 
display of machinery and equipment will be staged. 
Application forms for the conference, to be returned 
by June 25, can be obtained from the Research 
Station. 


Ir is proposed to institute a special international 
award, to consist of a bronze medal and a scroll, for 
outstanding work in the field of venereal diseases and 
non-venereal treponematoses, the award to be 
administered by the World Health Organization. It 
is hoped to collect enough money to make it an 
annual award, and interested individuals and organ- 
izations are invited to contribute to the establish- 
ment of this special fund, cheques being made 
payable to “The International Treponematosis 
Award Fund’. In Great Britain the temporary 
treasurer is Dr. R. R. Wilcox, of St. Mary’s Hospital, 
London, W.2, and in the United States Dr. Frank 
W. Reynolds, of the Saratoga Spa, Saratoga Springs, 
wee. 
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HE ninety-first annual meeting of the National 
Academy of Sciences was held in Washington, 
D.C., during April 26-28 and was attended by about 
two hundred of the total of five hundred members 
that make up the Academy. During the meeting 
five sessions were devoted to the reading of about 
forty papers, and in addition there were three sym- 
posia of invited papers on the following important 
fields of current scientific interest: structure and 
functions of nucleic acids, under the chairmanship of 
Prof. Linus Pauling (California Institute of Tech- 
nology) ; the development and significance of high- 
energy particle accelerators for nuclear research, 
under the chairmanship of Prof. I. I. Rabi (Columbia 
University) ; and scientific aspects of the Inter- 
national Geophysical Year, under the chairmanship 
of President Lloyd V. Berkner (Associated Univer- 
sities, Inc.). Each year the president of a distinguished 
foreign academy or society is invited to address the 
Academy, and this year the chief guest of honour 
and principal speaker was Prof. Per Adolf Geijer, 
president of the Royal Swedish Academy of Science 
and formerly director in chief of the Swedish Geo- 
logical Survey. 

At the meeting four awards of the Academy were 
presented, as follows: John J. Carty Medal, to Dr. 
Vannevar Bush, president of the Carnegie Institution 
of Washington; Comstock Prize, to Dr. William 
Shockley, of the Bell Telephone Laboratories ; 
Elliot Medal, to Prof. Raymond C. Osburn, emeritus 
professor of zoology, Ohio State University; and 
the Public Welfare Medal, to Dr. Alan Gregg, vice- 
president; of the Rockefeller Foundation. 

The Carty Medal, which was established by a 
group of friends of Dr. John J. Carty when he retired 
in 1930 from the vice-presidency of the Bell Telephone 
Laboratories, is awarded at intervals by the Academy 
for noteworthy and distinguished accomplishments 
in any field of science coming within the scope and 
charter of the Academy, without regard to race, 
nationality or creed. Dr. Bush, who has been president 
of the Carnegie Institution of Washington since 1939, 
is distinguished not only for his work as a scientist 
and engineer but also as an administrator and public 
servant. In particular, he organized the Office of 
Scientific Research and Development during the 
Second World War, which he administered in parallel 
with his responsibility for the development of the 
atomic bomb. 

The Comstock Prize for advancement of know- 
ledge in electricity, magnetism and radiant energy 
is awarded every five years from a fund estab- 
lished in 1907 by Cyrus B. Comstock, a member 
of the Academy. The Prize for 1953 totals four 
thousand dollars and is awarded to Dr. Shockley 
“for his pioneering investigations and exposition of 
electric and magnetic properties of solid materials ; 
in particular for his researches in the conduction of 
electricity by electrons and holes in semi-conductors”’. 
Except for war service, when he was director of 
research for the anti-submarine warfare operations 
research group at Columbia University, Dr. Shockley’s 
working career has been at the Bell Telephone 
Laboratories, which he joined in 1936, and his 
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researches have led directly to the development of 
the transistor. 

The Elliot Medal, which was established in 1917 
by Margaret Henderson Elliot in honour of her 
father, Daniel Giraud Elliot, is awarded annually 
for the most meritorious work in zoology or 
palzontology published each year. The award to 
Prof. Osburn this year is in recognition of his work 
“Bryozoa of the Pacific Coast of America’’, a com- 
prehensive treatise on this complicated group of 
marine organisms which are of scientific interest both 
as living material and in fossil form and as aids to 
geological dating. Prof. Osburn was appointed pro- 
fessor of zoology and head of the Department in 
Ohio State University in 1917, retiring in 1942, and 
during 1945-53 he held the position of research 
associate on Bryozoa of the Hancock Expeditions of 
the University of Southern California. 

The award of the Public Welfare Medal is made 
possible by a fund established in 1913 in honour of 
Marcellus Hartley by his daughter, Mrs. Helen Hartley 
Jenkins, the purpose of the Medal being “‘. . . to mark 
the appreciation of the National Academy for eminent 
service to the public, performed without a view to 
great monetary gains and by methods which, in the 
opinion of the Academy, are truly scientific’. This 
year’s recipient, Dr. Gregg, has been associated with 
the Rockefeller Foundation since 1919, being suc- 
cessively associate director, Division of Medical 
Education ; associate director of medical sciences ; 
director of medical sciences; and, since 1951, vice- 
president of the Foundation. Not only through the 
Foundation but in other capacities as well, Dr. Gregg 
has actively participated in medical education and 
research in the United States and abroad ; in sup- 
porting the promotion of basic research, he has 
always been a champion of ‘risk research’. As 
chairman of the Committee on Biology and Medicine 
of the Atomic Energy Commission since its organ- 
ization, he has effectively guided the direction of its 
activities in such a way that basic research has 
prospered equally with other research activities, and 
at all times he has stood for freedom in research 
activities and open interchange of knowledge when- 
ever such freedom and interchange do not jeopardize 
national security. 

The following were elected officers of the Academy : 
President, Dr. Detlev W. Bronk, president of the 
Rockefeller Institute for Medical Research, New York 
City ; Foreign Secretary, Dr. John G. Kirkwood, 
director of the Sterling Chemistry Laboratory, Yale 
University ; New Members of Council, Prof. Farring- 
ton Daniels, Department of Chemistry, University of 
Wisconsin, and Dr. Merle A. Tuve, director of the 
Department of Terrestrial Magnetism, Carnegie 
Institution of Washington. The other officers of the 
Academy, who were elected in previous years and 
will continue until the expiry of their term of office, 
are as follows: Vice-President, Dr. George W. 
Corner ; Home Secretary, Dr. Alexander Wetmore ; 
Treasurer, Dr. William J. Robbins; Members of 
Council, Hugh L. Dryden, Robert F. Loeb, William 
W. Rubey, Wendell M. Stanley and Edwin B. 
Wilson. 
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The following have been elected members of the 
Academy: E. Anderson, professor of botany, 
Washington University, St. Louis; H. W. Babcock, 
astronomer, Mount Wilson Observatory, Pasadena ; 
E. C. Bain, vice-president in charge of research and 
technology, United States Steel Corporation, Pitts- 
burgh; A. K. Balls, professor of enzyme chemistry, 
Purdue University ; J. Bardeen, professor of physics 
and electrical engineering, University of Illinois; W. 
Bloom, professor of anatomy, University of Chicago ; 
M. N. Bramlette, geologist, Scripps Institution of 
Oceanography, La Jolla; W. R. Brode, associate 
director, National Bureau of Standards, Washington, 
D.C.; M. Calvin, professor of chemistry, University 
of California, Berkeley ; B. Chance, director of the 
Johnson Foundation, University of Pennsylvania ; 
R. P. Feynman, professor of theoretical physics, 
California Institute of Technology, Pasadena ; 
H. O. L. Fischer, professor of biochemistry, Univer- 
sity of California, Berkeley ; J. B. Fisk, director of 
research in the physical sciences, Bell Telephone 
Laboratories, Murray Hill, N.J.; J. P. Guilford, 
professor of psychology, University of Southern 
California, Los Angeles; N. Jacobson, professor of 
mathematics, Yale University ; G. E. Kimball, pro- 
fessor of chemistry, Columbia University; W. E. 
Lamb, professor of physics, Stanford University ; 
E. M. Landis, professor of physiology, Harvard 
Medical School; E. Mayr, professor of zoology, 
Harvard University ; W. F. Meggers, chief of the 
Spectroscopy Section, National Bureau of Standards, 
Washington, D.C.; A. E. Mirsky, member of the 
Rockefeller Institute for Medical Research, New 
York; B. O’Brien, vice-president, American Optical 
Company, Southbridge, Mass.; W. K. H. Panofsky, 
professor of physics, Stanford University; A. 
Petrunkevitch, professor emeritus of zoology, Yale 
University ; A. R. Rich, professor of pathology, 
School of Medicine, Johns Hopkins University ; 
J. H. Steward, professor of anthropology, University 
of Illinois; E. H. Vestine, chairman of the Section 
on Statistical and Analytical Geophysics, Depart- 
ment of Terrestrial Magnetism, Carnegie Institution 
of Washington; F. H. Westheimer, professor of 
chemistry, University of Chicago; R. H. Wetmore, 
professor of botany, Harvard University; A. E. 
Whitford, professor and director, Washburn Observ- 
atory, University of Wisconsin. 

The following have been elected foreign associates 
of the Academy: Sir Macfarlane Burnet, director of 
the Walter and Eliza Hall Institute for Medical 
Research, Melbourne; Albert M. G. R. Portevin, 
consulting engineer, Paris; and Otto Renner, pro- 
fessor and head of the Botanical Institute and 
Garden, Munich. 
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REACTIONS OF THE HUMAN 
BODY TO INJURY 


HE British Council has done good service to the 
serious student of disease by bringing together* 

@ number of articles which show very clearly the 
changing attitude to injury reactions. No longer can 
this topic be considered as the sole province of 
pathology. Indeed, it is all too clear that no progress 
need be expected unless the attack be planned on 
the widest possible front. The chemist and physicist, 


* British Medical Bulletin, 10, No. 1 (1954). Pp. 5 (Medical 
8. 


Dept., British Council, 65 Davies Street, London, W.1. 
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the clinician, bacteriologist and pathologist must each 
play his part in the study of what goes on in the 
injured tissues and of the factors that modify the 
responses until death or recovery occurs. This 
re-birth of the old doctrine of inter-relationship 
between constitutional factors and local tissue 
response Owes @ great deal to Sir Edward Mellanby, 
until lately secretary of the Medical Research Council 
and himself an original investigator in the field, and 
it was a felicitous thought to persuade him to write 
the introduction to the British Council’s symposium. 

Prof. G. Payling Wright tells a fascinating story 
about tetanus which is largely the outcome of his 
own recent work. Ingenious experiments have 
shown how the toxin of this unpleasant germ reaches 
the central nervous system and exerts its effects at 
the synapses of the spinal cord. Prof. Wright 
indicates how infection may be prevented and pleads 
for general immunization of the young. 

Under the title of ‘““Gas Gangrene”, Prof. C. L. 
Oakley reviews the present-day knowledge of anaero- 
bic infections. His masterly exposition of their 
genesis shows that changes in oxidative reduction 
potentials, pH requirements and various other 
disturbances in damaged muscle provide ideal 
conditions for the nourishment and growth of 
anaerobic bacteria. The various toxins manufactured 
by these organisms are characterized so far as that is 
possible and their modes of action discussed. In 
this way precision replaces empiricism in the investi- 
gation and treatment of these diseases. 

Dr. J. B. Cavanagh and Prof. R. H. 8S. Thompson 
provide much food for thought in their brief but 
admirable review of demyelination. They conclude 
that several dissimilar processes, which range from 
deficiency states to anti-cholinesterases, have this 
common feature. The results of their further study 
will be awaited with interest, since it is likely that 
here again the enzymic factors will provide the clue. 

An unusual article comes from Drs. J. D. Judah 
and W. G. Spector, who apply modern enzymological 
techniques to the diseased cell. Much of this infor- 
mation is derived from the authors’ original work on 
poisons such as dinitrophenol and carbon tetra- 
chloride, and it would seem that we are on the way 
to resolving the problem of some cell injuries in 
terms of biochemical disturbance. This, too, is the 
main theme of Dr. H. Cullumbine’s paper on war 
gases, some of which interfere with enzyme systems 
and so lead to permeability changes in the endothe- 
lium of blood vessels and upset fluid equilibrium in 
the body. The latter subject is well discussed by 
Dr. F. C. Courtice, who defines the role of altered 
lymph flow from damaged tissues and assesses its 
connexion with hemodynamics and osmotic proper- 
ties of the blood. Dr. Courtice’s point of view recalls 
the stimulating attack made about fifty years ago 
by the late Prof. E. H. Starling, and possesses the 
special merit of being based on his own superb 
technique for the measurement of lymph flow. 

No compilation on injury can neglect the subject 
of ‘shock’, and in this symposium full justice is done 
to various aspects of this elusive problem. Prof. 
H. N. Green and Dr. H. B. Stoner describe their 
stimulating hypothesis, which links shock with 
carbohydrate metabolism; Dr. R. T. Grant sum- 
marizes his notable -clinical studies made during the 
Second World War and Dr. J. P. Bull draws upon 
his wide experience in a helpful article on burns. 
Shock naturally raises the question of blood trans- 
fusions, and Dr. R. Bodley Scott deals with the 
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clinical aspect, while a band of workers, Sir Alan 
Drury, Dr. P. L. Mollison, Dr. W. d’A. Maycock and 
Dr. Margaret E. Mackay, review the problems of 
blood storage, plasma and its substitutes. 

Finally, Dr. W. Ritchie Russell discusses head 
injuries, with an admirable blend of physiology and 
surgery which is a model of clinical investigation. 

Each of these articles is well documented and 
makes good reading, since a leading principle is kept 
well to the fore even when information is scanty and 
apparently contradictory. 

The scientific editor, Dr. W. G. Spector, is to be 
congratulated on the success of his efforts. 

V. Upaty 


WORKABLE PEAT RESOURCES 
OF SCOTLAND 


ORKABLE deposits of peat, equivalent in 

value as fuel to twenty years output of coal, 
or 500 million tons, are estimated to be available in 
Scotland as the result of a painstaking inquiry carried 
out by the Scottish Peat Committee, which had been 
set up in 1949 and reported in 1953*. This accessible 
reserve occupies a total area of 1,625,000 acres, 
covered to a depth of 2 ft. of peat, and contains a 
thousand million tons of solid fuel, some 600 million 
tons consisting of mosses of which the depth, access- 
ibility and other features make them suitable for 
utilization. In the associated inquiries into the 
winning and utilization of the peat, the Committee 
kept prominently in mind the prospect that ultimately 
much of the land now under peat might be reclaimed 
for agriculture or forestry. 

In a number of European countries, perhaps more 
richly blessed by reserves of peat than is Scotland, 
peat production has been developed on a considerable 
scale, and mechanical methods of winning fuel have 
been well advanced. The various methods available 
were examined by the Committee. Thus, peat pro- 
duced by automatic plants, with excavators, 
macerators and spreaders for drying, is likely to be 
more expensive than coal in Britain unless smaller 
types of machines can be made to reduce costs 
substantially. 

Hydro-peat—that is, raw peat disintegrated into a 
slurry by a high-powered water-jet, pumped from 
the bog to a drying field and cut into blocks—might 
have some application if a cheap method of removing 
water could be devised; but the Committee con- 
siders that this is not yet practicable. In the pro- 
duction of milled peat a horizontal cut of about 
4 in. thickness is made, the machine operating on 
the same principle as a motor grass-mower. The 
milled peat, after preliminary drying in situ and 
harvesting, is taken to a drying and briquetting 
plant. The product has a net calorific value of 
8,000 B.Th.U. per Ib., and is relatively dense and 
transportable. The process requires fairly favourable 
climatic conditions for drying, and, accordingly, in 
Scotland the number of harvests might be limited to 
some 18-20 in a season. The cost is roughly com- 
petitive with coal as delivered to power stations in 
the north of Scotland. 

The technical problem of greatest difficulty is to 
find an efficient and economical means of reducing 
the moisture content of peat from upwards of 90 per 


* Scottish Home Department. Report of the Scottish Peat Com- 


mittee. Fp. 66+8 plates. (London: H.M.S.O., 1954.) 5s. net. 
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cent in the raw state to a level at which it can be 
burned. Nearly all processes now operating com. 
mercially rely on wind and sun to do so. This makes 
peat production a seasonal operation with expensive 
seasonal labour. The application of mechanical 
presses was investigated, but it was found that their 
suitability has not reached a scale at which their 
commercial use could be recommended for Scottish 
conditions. Other processes considered include wet- 
carbonizing, de-watering by centrifuge and electro. 
osmosis ; but they were all found to be less promising 
than pressure de-watering. There may, however, be 
scope for developing some other uses of peat in 
association with a fuel and power plant—for example, 
the production of moss litter, or the extraction of 
waxes. Other processes, such as carbonization, 
hydrogenation and use as a building material, are 
considered less hopeful. 

Perhaps the most interesting and novel feature of 
these pioneering efforts has been the application of 
peat firing to the gas turbine used as a power 
generator. The attractive features of the gas turbine 
are the greater flexibility in siting, less demand for 
cooling water, reduced possibility of damage by 
abrasion from harmful constituents of its low content 
of ash, and greater possibilities of more efficient use 
of the potential heat of the fuel. Thus it may be 
possible to dry a wet fuel like peat from a higher 
moisture content by the use of the waste heat 
available. 

The closed-cycle gas turbine has been investigated 
by the Scotland Hydro-Electric Board. A description 
is given in the present report of trials with a machine 
of this type, of some 500 H.P. capacity, in which a 
flue-gas drier was incorporated to dry peat from a 
moisture content of 50-55 per cent to a moisture 
content of 30 per cent, thus enabling it to operate 
with milled peat or with any of the accepted methods 
of peat production involving air-drying. 

Another gas turbine, of 750 kW. capacity, operating 
on the open cycle, has been sponsored by the Ministry 
of Fuel and Power and is already in limited pro- 
duction, and regarded as having reached a stage of 
proved reliability. A rotary louvre drum drier has 
been ordered and should give valuable information 
for application to both the open- and the closed-cycle 
systems. It is estimated that a small peat-burning 
closed-cycle gas turbine of 2,000 kW. might produce 
power at a cost comparable with small diesel stations 
of similar output, but the cost would be much higher 
than that of power from large hydro-electric schemes. 
On the other hand, once a large peat-fired plant can 
be developed, the Committee considers that important 
economies could result which would enable such a 
plant to produce power at a cost comparable with 
large coal-fired steam turbines. Since the report was 
drafted the Hydro-Electric Board and the Central 
Electricity Authority have agreed, with assistance 
from the Government Development Fund, to con- 
tribute towards the capital cost of establishing a 
2,000-kW. peat-burning unit at Altnabreac, Caithness. 
Meanwhile, investigations are to go ahead on pressure 
de-watering and other methods of peat production. 
An open-cycle machine of 750 kW. and a large press 
ordered by the Ministry of Fuel and Power are to be 
included in the developments at the same station. 
Thus Britain has taken the lead in developing solid- 
fuel gas turbines. Further, the peat experiments 
foreshadowed in the report will be watched with 
great interest. in a number of other countries, par- 
ticularly Ireland, Sweden and Canada. 
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Another and perhaps no less significant feature 
of the report is the reference to land development 
following the winning of the peat. The depopulation 
of the Highlands may be attributed to the existence 
of barren areas, costly in the maintenance of social 
services more abundant in other parts of Britain. 
The conversion of the peat areas to agricultural use 
and afforestation requires, beyond the winning of the 
peat, intensive drainage, the cultivation of arable 
and pastoral soil conditions, and the features necessary 
for the planting of trees, namely, a suitable subsoil 
and absence of exposure to wind. Thus the Forestry 
Commission estimates that planting an area of 
twenty thousand acres might employ ultimately 
six hundred persons when the forest is in full 
production. 

Thus may be seen the potentialities of a hitherto 
neglected site of natural resources as affected by the 
march of science and engineering. 

R. J. SARJANT 


CHEMICAL INDUSTRY IN BRITAIN 
DURING 1953 


YUPPLEMENTING the report on the chemical 
industry, 1949, published in February 1950, the 
Association of British Chemical Manufacturers has 
now issued a “‘Report on the Chemical Industry, 
1953”°*, based on replies received to a questionnaire 
addressed to its members early in 1953. The present 
report adopts the same definition of chemical industry 
as was used in the earlier one: “‘the manufacture of 
heavy chemicals, industrial gases, fertilisers, dye- 
stuffs, medicinal and other fine chemicals, explosives, 
plastics and synthetic resins, but not the compounding 
of chemicals to make such products as paints, insect- 
icides, sheep and cattle dips, and pharmaceutical 
preparations”. On this basis the industry represents 
about one-third of the activities covered by the 
definition of chemicals and allied trades used by the 
Ministry of Labour and National Service for its 
statistics. 

For 1952, returns were received from 234 of the 
272 firms that previously reported for 1948, and these 
234 firms employed capital of £406-8 million, com- 
pared with £230-6 million in 1948, the capital of the 
38 firms which failed to reply totalling less than £6 
million. The total staff employed in the industry 
increased from 141,817 to 151,349, the scientific staff 
rising from 6,176 to 7,406, or roughly 20 per cent, 
compared with the forecast of an increase of 40 per 
cent in respect of chemists, by 1953, in the earlier 
report. Employed capital per employee rose from 
£1,600 to nearly £2,700 at the end of 1952, when 
the expansion schemes in progress involved a total 
capital expenditure of £138 million, with additional 
schemes awaiting licences or under consideration to 
the total of £91 million. The expenditure of £11-2 
million on research and development in 1952 approx- 
imates closely to the forecast of 32 per cent increase 
in 1948, but the number employed on research and 
development only rose by 8 per cent, from 10,100 to 
10,914; in the same period the number of scientific 
workers so employed rose from 3,000 to 3,267. When 
the additional laboratories and other experimental 
facilities, for which capital expenditure of £6-2 


* Association of British Chemical Manufacturers. Report on the 
Chemical Industry, 1953; a Supplement to the 1949 Report. Pp. 12. 
(London: Association of British Chemical Manufacturers, 1954.) 1s. 
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million is in hand, are available, recurrent expenditure 
on research and development will rise to £12-7 
million or almost 50 per cent above that in 1948. 

New products are being added to the industry’s 
selling range at the rate of several hundred every 
year, and production has increased by 29 per cent in 
volume, compared with 15 per cent for all manu- 
facturing industries, with an estimated increase in 
value of 60 per cent. Productivity increased by 21 per 
cent on a volume basis and 51 per cent on a value 
basis, these figures being attributed to the increase 
in employed capital, the increasing use of instru- 
mentation for process control and the application of 
work study methods. Nevertheless, it has not been 
possible, nor will it ever be, to eliminate imports ; of 
the £49-68 million imported in 1952, £9-3 million 
consisted of potassium compounds and extracts for 
tanning, for which there is no available indigenous 
supply of raw materials. Drugs, medicines and 
medicinal preparations were imported to the amount 
of £4-54 million, cellulose acetate to £2-38 million, 
sodium compounds to £2-97 million, vinyl resins to 
£1-19 million and synthetic organic dyestuffs to 
£0-88 million. Exports were raised from £88-25 
million in 1948 to £151-7 million in 1952 (£146 
million in 1953) with indirect exports of chemicals 
estimated at £60 million in 1952, the United States 
of America (£11-07 million) and India (£10-9 million) 
being the largest markets. Exports to all dollar 
markets rose from £5-62 million in 1948 to £19-05 
million in 1952. 

The difficulties referred to in the earlier report in 
the execution of the industry’s expansion schemes 
still exist, though they are less serious. It is much 
easier to obtain the necessary authorization for a 
new project, and the sulphur position has been eased. 
The scarcity of scientific and technical staff still 
hampers the development of the industry and its 
efforts to increase productivity, and the rising costs 
of fuel and transport are seriously affecting the com- 
petitive position of the chemical industry and other 
branches of British industry in the export market. 
The report claims that there is every prospect that 
the industry will continue to hold its own and expand 
its exports, more particularly the specialities being 
developed by research. The industry is also con- 
fident of its ability both to meet the new require- 
ments of Britain’s consuming industries, with their 
changing technologies, and to provide for the changing 
demands in the overseas markets where industrial- 
ization is taking place. 


RECENT ADVANCES IN THE 
CHEMISTRY AND BIOLOGY OF 
THE PTERIDINES 


SYMPOSIUM IN LONDON 


SYMPOSIUM sponsored by the Ciba Founda- 

tion, the twenty-fifth of its kind, was held in 
London during March 22-25, bringing together for 
the second time chemists and biologists working in 
the pteridine field. The programme of the sym- 
posium gave equal weight to discussions upon the 
chemical and upon the biological aspects of pteridine 
research, the former being held under the chairman- 
ship of Prof. A. Albert, of the Australian National 
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University (Dept. of Medical Chemistry, 183 Euston 
Road, London, N.W.1), and the latter under that of 
Dr. W. Jacobson (Strangeways Research Laboratory, 
Cambridge). 

In a series of three papers, Dr. E. C. Taylor, jun. 
(University of Illinois, Urbana), covered the work of 
his school upon the degradation and synthesis of the 
polysubstituted pteridines, and upon the elucidation 
of the structure of some pyrimido-pteridines. Pteri- 
dines substituted in both the 2- and the 4-positions 
by amino- or hydroxy-groups undergo ring opening 
on aminolysis to give 2-amino-3-carbamidopyrazines, 
compounds which, Dr. Taylor indicated, are of 
particular utility in the synthesis of pteridines with 
substituents in the pyrimidine ring different from 
those of the compound degraded. Another important 
intermediate is 2 : 4: 6 : 7-tetrachloropteridine, which 
can be reduced to 2: 4-dichloro-5 : 6: 7 : 8-tetra- 
hydropteridine and to 5: 6: 7 : 8-tetrahydropteridine, 
and which forms 2 : 4-dichloro-6 : 7-diaminopteridine 
and then tetra-aminopteridine on treatment with 
ammonia. Dealing with the ‘bis-alloxazine’ of Wie- 
land, Dr. Taylor reported that degradative studies 
show it to be a pyrimido-(5: 4: 6: 7)-pteridine, and 
that such compounds can be obtained generally by 
the reaction between a 4: 5-diaminopyrimidine and 
alloxan in acid solution. Dr. G. H. Hitchings (Well- 
come Research Laboratories, New York) described 
the preparation of two tetra-aminopyrimidopteridines 
by aeration of a solution of 2:4: 5: 6-tetra-amino- 
pyrimidine. The predominant yellow isomer on 
deamination by nitrous acid gives 2:4: 5: 7-tetra- 
hydroxypyrimido - (5: 4: 6: 7)-pteridine (Wieland’s 
bis-alloxazine), the structure of which has been 
established by an unequivocal synthesis. Mr. G. M. 
Timmis (Chester Beatty Research Institute, London) 
gave an account of further condensed ring systems 
containing the pteridine nucleus, and of de-aza- 
pteridines and de-aza-purines, which have been 
obtained from the ortho-aminonitroso compounds of 
the benzene, naphthalene, pyridine and pyrimidine 
series. 

Discussing the monosubstituted pteridines, of 
which some forty are now known, Dr. D. J. Brown 
(Australian National University, London) indicated 
that the study of these compounds has given in- 
formation which is an important complement to that 
derived from the investigation of the natural and 
more complicated pteridines, while the simplicity of 
the compounds facilitates the study of the relation- 
ships between their structure and biological activities. 
In general, the monosubstituted pteridines can be 
divided into two classes: those substituted by 
hydrogen-bonding groups, and those containing 
groups which do not give rise to intermolecular 
binding. The compounds of the first class are soluble 
only in boiling water, are stable and possess high 
melting or decomposition points, while those of the 
second class are appreciably soluble in organic 
solvents, are relatively unstable and melt below 
200° C. 

Three unresolved problems encountered in the 
study of monosubstituted pteridines were discussed 
by Prof. Albert. The first concerns the anomalous 
base-weakening effect of a methyl-group placed in 
the 4- or the 7-position of the pteridine nucleus ; the 
second has to do with the nature of the coloured 
products formed by treating 2-monosubstituted 


pteridines with mineral acid; and the third is the 
question of the structural forms of 6-hydroxypteridine 
involved in the slow tautomerism which is revealed 
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by titration with alkali followed by back-titration 
with acid. 

Dr. H. C. 8. Wood (Royal Technical College, 
Glasgow) reported that the alkylation of 4- and 
7-hydroxypteridine leads to N-alkyl-pteridones, the 
constitution of which has been established by 
degradative studies followed by unambiguous syn. 
theses. Similarly, 2: 4-dihydroxypteridine ives 
1 : 3-dimethyl-2: 4-pteridone on treatment with 
methyl sulphate, but, as yet, the attempted alkyl. 
ation of 2- and 6-hydroxypteridine has not been 
successful. The ultra-violet absorption spectra of the 
monosubstituted pteridines was discussed by Dr, 
S. F. Mason (Australian National University, 
London). Comparisons between the spectra of the 
hydroxy- and methoxy-pteridines and the available 
N-methylpteridones suggest that the hydroxypteri- 
dines normally exist in the pteridone form, while the 
spectra of the amino- and dimethylamino-pteridines 
indicate that the aminopteridines exist in the true 
amino form. 

Dr. G. B. Elion (Wellcome Research Laboratories, 
New York) described the preparation and properties 
of 7-pteridones substituted in the 8-position with a 
hydroxyethyl-group, compounds which had been 
prepared because of the possibility that pteridines 
may occur in Nature as 8-substituted sugar deriva- 
tives, analogous to the purine nucleosides. ‘The 
yellow pigment isolated from the sepia mutant of 
Drosophila melanogaster, which was discussed by Dr. 
H. 8. Forrest (California Institute of Technology, 
Pasadena), may be an _ 8-substituted pteridine 
derivative. Degradative experiments have estab- 
lished that the major portion of the yellow pigment 
is 2-amino-4-hydroxy-6-carboxypteridine and that, 
with a fair degree of certainty, the remaining part is 
@ lactyl group. 

Prof. M. Polonovski (Faculty of Medicine, Paris) 
gave an account of the isolation of the pigments 
xanthopterin, leucopterin and isoxanthopterin, from 
the organs of various insects, such as Gonopteryx and 
Bombyx, by means of chromatography. Dr. R. G. 
Busnel (Laboratory of Acoustic Physiology, Jouy- 
en-Josas) suggested that these pigments are the 
end-products of the catabolism of folic acid-like 
precursors, as they are always accompanied by 
mixtures of blue fluorescent substances akin to 
pteroylglutamic acid in the wing scales of the Lepi- 
doptera. In the metabolically active cells of Bombyx 
mori, pteridines of the isoxanthopterin type, notably 
fluorescyanine, are found much more frequently 
than derivatives of the xanthopterin type; indeed, 
the presence of fluorescyanine has been demonstrated, 
by electrophoresis and chromatography, in the ovule 
and the egg of the insect, and in the chrysalis at 
successive stages of histolysis, histogenesis and 
immediately after eclosion. The fluorescyanine 
isolated by Prof. Polonovski and Dr. Busnel was 
shown by Dr. F. Korte (State Chemical Institute, 
Hamburg) to be a mixture of isoxanthopterin and a 
small amount of a substance believed, on degradative 
evidence, to be 2-amino-4 : 7-dihydroxy-6-(« : B- 
dihydroxyethyl)pteridine. However, synthesis of the 
compound of this structure showed complete lack of 
identity with the minor constituent of fluorescyanine. 
Attempts to elucidate the constitution of urothione, 
a@ sulphur-containing pteridine isolated from urine, 
were described by Prof. R. Tschesche (State Chemical 
Institute, Hamburg). The present evidence of 
degradative and synthetic experiments, together 
with spectral data, suggest that urothione consists 


VOL. 173 

















ble 
ari- 
the 


rue 


ed, 
ed, 
ule 


nd 
ine 
7a 
te, 
la 
ive 


ne, 
cal 


ler 








June 19, 1954 


of a dihydrothienyl-(2: 3:6: 7)-pteridine nucleus 

substituted in the dihydrothiophen ring with a glycol 
and a methylthio-group, and in the pteridine ring 
with a 2-amino- and a 4-hydroxy-group. 

Dr. D. B. Cosulich (American Cyanamid Co., New 
Jersey) gave an account of the synthesis of a series 
of 2-sulphonamido-4-hydroxypteridines, compounds 
which had been prepared with the view of combining 
the biological activities of the pteridines and the 
sulphonamides. Neither these compounds, nor a 
series of pteroic acid analogues in which the benzoic 
acid group had been replaced by benzenesulphon- 
amide groupings, displayed important biological 
activity. The 2: 4-diaminopteridines, substituted in 
the 6- and 7-positions with alkyl or aryl groups, were 
reported by Dr. H. O. J. Collier (Allen and Hanburys, 
Ltd., Herts) to antagonize citrovorum factor and to 
do so competitively over a limited range of con- 
centrations. It was suggested that this property is 
the basis of the other biological actions of the 
2: 4-diaminopteridines, namely, the antagonism of 
pteroylglutamic acid, synergism with sulphonamides, 
inhibition of the growth of Streptococcus and other 
micro-organisms in culture, suppression of infections 
of these organisms in laboratory animals, and cross- 
resistance with proguanil and pyrimethamine. How- 
ever, Dr. Hitchings pointed out that in lactobacilli 
2:4-diaminopyrimidines and condensed systems 
containing the 2: 4-diaminopyrimidine moiety (in- 
cluding 2: 4-diaminopteridines) inhibit growth by 
interfering with an earlier stage, namely, the con- 
version of pteroylglutamic acid into the citrovorum 
factor. Antithymines and antipurines, such as 
5-bromouracil and  8-azaguanine, respectively, 
markedly potentiate the antifolic acid activities of 
these compounds, suggesting that the latter interfere 
also with the synthesis of thymine and purines. Dr. 
D. J. Hutchison (Memorial Center for Cancer and 
Allied Diseases, New York) reported that the 
formation of citrovorum factor from pteroylglutamic 
acid is inhibited in Streptococcus by amethopterin, 
and that a mutant strain has been produced which 
is resistant to such antagonists. The growth of the 
mutant strain is greatly stimulated by natural 
purines and is inhibited by 6-mercaptopurine, a 
compound effecting a metabolic interference different 
from that of the folic acid antagonists. 

Discussing the metabolic relationships between 
p-aminobenzoic acid and folic acid in micro-organisms, 
Dr. D. D. Woods (Biochemistry Department, Oxford) 
indicated that folic acid does not render all organisms 
insensitive to sulphonamides, nor does it invariably 
replace p-aminobenzoic acid in promoting the growth 
of organisms requiring the latter. Thus it is possible 
that none of the established forms of folic acid is a 
direct intermediate on the metabolic pathway from 
p-aminobenzoic acid to coenzyme F, and that some 
organisms are able to convert known forms to inter- 
mediates on this pathway, while others can do so 
only at a low efficiency or not at all. Dr. R. H. 
Nimmo-Smith (Biochemistry Department, Oxford) 
discussed the function of folic acid in the biosynthesis 
of purine derivatives, suggesting that folic acid is 
involved in the introduction of the C,, and perhaps 
the C,, atom of the purine skeleton. The suggestion 
was based upon the observations that the riboside of 
4-amino-5-carboxamidoimidazole accumulates under 
conditions where the microbiological synthesis of 
folic acid is deficient, and that purines have a ‘sparing’ 
effect upon the concentration of folic acid needed to 
support the full growth of micro-organisms requiring 
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this factor. Moreover, the free carboxamide supports 
the growth of a variety of micro-organisms possessing 
@ nutritional requirement for purines, while labelled 
carboxamide gives rise to labelled adenine and other 
purines in both micro-organisms and mammals. In 
discussion, Dr. Hitchings described Greenberg’s 
recent work which shows that folinic acid with 
carbon-14 in the formyl group, when converted into 
an active form by pigeon liver or by adenosine 
triphosphate, quantitatively transferred the radio- 
active carbon to the 2-position of the purine 
skeleton, even in the presence of excess non-labelled 
formate. 

Dr. M. Webb (Strangeways Research Laboratory, 
Cambridge) reported that folic acid antagonists 
retard the growth of micro-organisms and give rise 
to populations composed of filamentous cells which 
are depleted of deoxyribonucleic acid. The addition 
of thymine with the antagonist to the growth medium 
prevents the formation of filamentous cells and 
restores the cell deoxyribonucleic acid level to normal. 
It seems, therefore, that folic acid antagonists 
decrease the rate of deoxyribonucleic acid synthesis 
in micro-organisms, and so inhibit the division of 
nuclear material and the division of the cell. Dr. 
G. W. Kidder (Amherst College, Massachusetts) gave 
an account of the effect of folic acid analogues upon 
the growth of Tetrahymena, a ciliated protozoon 
possessing an absolute dietary requirement for folic 
acid. The multiplication of this organism is inhibited 
by folic acid analogues in which substitutions have 
been made on the ring systems, the inhibition of 
growth being reversed by folic acid, but not by any 
combination of purines and pyrimidines. The 
organism cannot utilize folic acid analogues in which 
the glutamic acid residue has been replaced by 
another amino-acid, indicating that it cannot hydro- 
lyse the bond between the p-aminobenzoic acid 
portion of the molecule and the amino-acid residue. 

Dr. W. Jacobson described the accumulation of 
cells at the metaphase stage of division in the bone 
marrow of leukemic patients or leukemic mice 
treated with folic acid antagonists. The inhibition 
of cell division is reversed by the citrovorum factor, 
but not by pteroylglutamic acid, demonstrating that 
the cells cannot utilize or convert pteroylglutamic 
acid itself. Accordingly, it seems that folic acid 
antagonists replace the citrovorum factor within the 
dividing cells, and that the citrovorum factor per- 
forms a vitally important function during the few 
minutes of the transition from the metaphase to 
anaphase stages of mitosis. Similar biological effects 
of the folic acid antagonists were reported by Dr. R. 
Bellairs (University College, London) with reference 
to the embryonic development of the chick. The 
treatment of chick embryos with aminopterin or 
amethopterin during gastrulation brings about a 
clumping of the chromosomes at the metaphase stage 
of cell division, and leads to a retarded, abnormal 
growth which is manifest notably in a failure of the 
neural plate to close dorsally and of the foregut floor 
to close off ventrally. Normal embryogeny is observed 
when the citrovorum factor is injected simultaneously 
with the folic acid antagonist, but not when pteroyl- 
glutamic acid is injected with the antagonist. 

Prof. A. Haddow (Chester Beatty Research 
Institute, London) reported that xanthopterin brings 
about a marked increase in the size of the kidney of 
the rat, an increase caused by a greatly increased 
rate of mitosis leading to excessive but perfectly 
normal cell-division in the kidney tubules. Dr. 
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Jacobson described a yellow pigment, isolated from 
the argentaffine cells of the mammalian intestinal 
mucosa, which possesses a fluorescence spectrum 
strikingly similar to that of xanthopterin in regard 
to both the position and the intensity of the bands. 
Accordingly, it is of some interest that the argent- 
affine cells have been found to be much reduced in 
number in certain types of megaloblastic anzmias. 
Comparing the incidence of megaloblastic anzmia in 
India and Britain, Dr. R. H. Girdwood (Medical 
Department, University of Edinburgh) related the 
higher incidence of the disease in India to the lower 
folic acid content of the average Jndian diet. How- 
ever, the relation between the disease and folic acid 
deficiency is not a simple one, for it is possible to 
have cases of megaloblastic anzmia associated with 
intestinal malabsorption of folic acid, without 
vitamin B,, depletion, and yet have a normal 
excretion of folic acid after the injection of a test 
dose of pteroylglutamic acid. With reference to this 
problem, Dr. E. M. Coates (National Institute for 
Research in Dairying, Reading) reported that 
vitamin B,, does not alleviate folic acid deficiency 
in chicks, nor does folic acid reduce the vitamin B,, 
requirements of the chick. 

Dr. J. Colsky (Maimonides Hospital of Brocklyn, 
New York) gave an account of the case histories of 
several leukemic patients treated with folic acid 
antagonists. Continuous treatment with the antag- 
onists over a period of months was accompanied, in 
five out of six cases, by a disturbance of the liver 
functions, which resulted ultimately in severe 
fibrosis of the liver. Dr. Colsky suggested that the 
production of a folic acid deficient state by means 
of the antagonists may cause injury to the liver by 
interference with the normal metabolism of choline, 
methionine and betaine. 

In opening the symposium, Prof. Albert paid a 
tribute to the discoverer of the natural pteridines, 
Gowland Hopkins, whose work was also appraised 
by Dr. Jacobson at the end of the final session in a 
general review of the progress achieved in the 
pteridine field. At the close of the symposium the 
members expressed their appreciation of the work of 
the director of the Ciba Foundation, Dr. G. E. W. 
Wolstenholme, and of his staff, who, by their efficient 
organization, had materially contributed to the 
success of the conference. S. F. Mason 


PLEISTOCENE GEOLOGY OF 
BRITAIN 


ATA of a novel and curious kind provide, in the 
words of Mr. R. G. Carruthers, an interpretation 
of the British boulder clay deposits which differs 
radically from that hitherto current. The ‘orthodox’ 
scheme, with its multiglaciation and interglacials, is 
disregarded altogether in a booklet entitled ‘Glacial 
* Drifts and the Undermelt Theory’. Instead, all the 
British tills and many of the accompanying glaci- 
fluvial deposits are explained as an “undermelt”’ 
product of one great glaciation, and “changes of 
some moment are suggested in the conventional 
North European scheme, which brings a long-sought 
harmony into its relations with the Alps on one hand 
and Britain on the other’. 
This contribution of Carruthers to Pleistocene 
geology is remarkable in several respects. Not only 
does it do away with the views developed by other 
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authors and proposes a new scheme of correlation 
between northern France, the Thames, East Anglia, 
Denmark, north Germany and the Alps, but also it 
raises a serious question of scientific method, which 
deserves to be noted here. 

Relying on certain observations of the effects of 
subglacial melting, the author develops his ‘under. 
melt theory’. Subglacial melting and shear-structures 
have for many years been known from the Scandin. 
avian area of glaciation, though Carruthers was 
probably the first to note some of them in Britain, 
Moreover, he undertook to explain many other 
observations by means of this same phenomenon?, 
and he eventually convinced himself that the various 
sheets of moraine in Great Britain all belong to the 
same glaciation. In doing so, he applied the inter. 
pretation he gave to a small set of observations to a 
very wide field (now including the whole of the 
formerly glaciated part of Britain) and he was happy 
to find that the sequence of Pleistocene deposits 
appeared much simpler if monoglaciation was 
adopted. Multiglaciation is attacked by saying that 
in Britain the sequence can be interpreted mono- 
glacially. With this most workers in the field of 
Pleistocene geology are compelled to disagree, for 
reasons that are not mentioned by Carruthers and, 
judging from the list of references, were perhaps not 
known to him. 

But granting that this ‘undermelt theory’ is 
possible, there remains to be assessed its degree of 
probability. This Carruthers does not do. The new 
‘possible’ interpretation of the sequence of tills is, 
without any discussion of the conclusions of earlier 
authors, regarded as probable, nay, even as the only 
sound one. In regarding the possible as probable, 
Carruthers does not stand alone. It is a tendency of 
many scientific writers, which must be regarded as 
decidedly harmful. The valuable work of earlier 
authors which led to different conclusions is not 
refuted, but simply remains unconsidered, and the 
new theory can thus be made to appear in a spotless 
garb. Readers who are not themselves experts in the 
field will thus be misled into believing that the theory 
proposed is the only one worthy of consideration. 
From the point of view of scientific method this is a 
deplorable way of presenting scientific interpretations; 
scientists should discuss in their publications the 
reasons for considering their own hypothesis or theory 
more probable than others previously put forward. 

When Carruthers undertakes to fit his British 
monoglacialism in with the Continental chronology, 
he finds ‘‘at long last, . . . re-advances and inter- 
glacial periods proved beyond a shadow of doubt”. 
It appears that it did not occur to him that this 
multiglacialism of the countries from France to 
Denmark, the nearest neighbours of Britain, renders 
his British monoglacialism improbable. He goes to 
some length in determining the age of the Eem Sea. 
This effort is considerably out of date, the latest 
publication quoted being more than twenty years 
old, while several treatises in English, French and 
German are available from which the necessary 
information might have been obtained*. A chrono- 
logical scheme is thus developed which only the 
uninitiated might be prepared to consider. The four 
glaciations (Elster, Saale, Warthe, Weichsel) are 
considered separated by three interglacials, the first 
being represented by the Holstein clays, the middle 
interglacial by the Eem, and the last interglacial by 
the Brasenia Beds. While the Holstein Sea is now 


generally placed between Elster and Saale, it is the 
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General nomenclature Sea-levels 


Loess of 
North France 


Loess of 


Mainz Basin Alps Moraines North Germany 





Early glaciation 


Ante-penultimate [nterglacial 


Ante-penultimate Glaciation 


Penultimate Interglacial ce. 35 m. 


Penultimate Glaciation ce. — 200 m. 


( Temperate Main Monastirian 
Last Interglacial < Cool 


| Temperate 


Lower 
Late Monastirian 
+75 


ce. — 100 m, 


Epi-Monastirian 
+3m, 


Last Glaciation 1 
Last Glaciation 1/2 


Last Glaciation 2 ec. — 70m. 


Last Glaciation 2/3 ec. — 10m. 


Last Glaciation 3 ec. — 30m. 


Post-glacial Flandrian 








Achenheim Gravels 
Porto du Bois 
(Somme) 
Solifluxion 


Middle Terrace 
St. Acheul 
Loess Ancien 
(part) 


>*‘Argile Rouge’”’ 


Loess Recent I 
Brown-earth 


Loess Recent II 


Traces of 
brown-earth (thin) 


Loess Recent III 
(Rhine Valley only) 


Brown-earth 


*“Donau”’ 
glaciation of 
Eber! and others 
Weathering and 
erosion 
Giinz with 
2 phases 
Weathering and 
erosion 


Mindel with 
2 or 3 phases 


Weathering and 
erosion 


Older Loess Riss 


? Earliest tills 


Elster 
Holstein Sea 


Saale 


( Last 


Lent Betecianes. 1 ye om 


transgression 


Chernozem 





? Warthe 


Fully temperate 
phase 


Weichsel 


Jungriss 
Temperate phase 


Younger Loess I 


Brown-earth 
(thick) 
Younger Loess II Young End 
Moraines 
Group I 
Very weak 
weathering 
Young End 
Moraines 
Group II 


Retreat of ice with 
Allered oscillation 


Brown-earth Climate cool 


Late Weichsel | 


Younger Loess III 
stages 


Retreat, with 


Chernozem 
Allered oscillation 


degraded 














second interglacial of the Pleistocene on this count, 
the first being represented by very few sites on the 
fringe of the Scandinavian glaciation area. The Eem 
phase belongs to the last interglacial in the climatic 
sense and is placed by Woldstedt, the foremost 
authority on Germany, between Warthe and Weichsel. 
(This is the Last Interglacial in Woldstedt’s chron- 
ology, since he now regards Warthe as an after-phase 
of Saale. The uncertain position of the Warthe 
phase, however, need not obscure the larger issue.) 
Moreover, that new, cold-loving animals like the 
woolly rhinoceros and the mammoth should have 
appeared during the Last Interglacial is flatly con- 
tradicted by the evidence, and the flora which, apart 
from Brasenia, included the walnut and Thuya in 
Central Europe, is definitely warm. 

Carruthers holds that “‘once established, the appli- 
cation of this scheme to the Alps on the one hand 
and to Britain on the other presents no difficulty ; 
all goes smoothly from the start”. Again, the smooth- 
ness is the. inevitable result of the neglect of other 
workers’ labours. Calling Elster the First Glaciation 
of the Scandinavian sheet (which according to several 
workers it was not), it is equated with Alpine Giinz, 
and Saale with Alpine Mindel. This suggestion will 
find no followers in either North Germany or the 
Alps, for reasons which have been amply published. 
The correlation of Saale with Riss of the Alps is 
regarded as sound by all who have worked on this 
problem in the field. 

Moreover, the lengths and temperatures of the 
interglacials were not as Carruthers considers them 
to have been. According to him, “‘both the First and 
Last Interglacial, while having their warm spells, were 
predominantly cold periods; the middle one was 
warm, more so even than today, and only at the 
close did it turn cool”. While the second half of this 
statement agrees with the evidence in a broad sense, 
the First and Last Interglacial cannot be called 


predominantly cold periods. That -is amply shown 
by their faunas, which comprise frost-sensitive 
elements like hippopotamus and the macaque in 
Western Europe, but above all by the fossil soils of 
the European loess belt. It is impossible in this brief 
discussion to present the evidence in full‘. The Last 
Interglacial, for example, was warm enough in 
northern France to lead to the formation of sub- 
Mediterranean brown-earths. Correspondingly, there 
were large islands of chernozem in the Mainz basin, 
south of the Hartz Mountains and in Bohemia, 
Moravia and Lower Austria’. At the same time, the 
Strombus fauna indicates warmer conditions in the 
Mediterranean and the Eem fauna similar conditions 
in the Atlantic. 

A further complication adds to the difficulties in 
Carruthers’s scheme. The glaciations were not simple 
cold periods but groups of phases separated by short 
interstadials, during which the climate quite often 
became temperate again. Similarly, the interglacials 
were interrupted by cool phases. The existence of 
such minor phases is universally accepted on the 
Continent, and they cannot be disregarded in 
attempts at correlation. The picture that has 
emerged for the Last Glaciation, and which was 
discussed at great length at the congress last year of 
the International Association on Quaternary Research 
(INQUA) in Rome and Pisa, and afterwards at the 
meeting of the German section in Stuttgart, is shown 
in the accompanying table. 

There was general agreement that between phases 
here called Last Glaciation 1 and Last Glaziation 2, 
there intervened an interstadial with fully temperate 
conditions, so that Last Glaciation 1 can, if one likes, 
be regarded as an independent glaciation. No general 
agreement has been reached yet, however, about 
nomenclature. The system used by me is a general 
one, and it applies in particular to the loess belt*. In 
the Alpine foreland, the geological surveys have 





1180 


called Last Glaciation 1 ‘‘Jungriss”, while the same 
phase is the Wiirm 1 of Soergel of thirty years ago. 
In north Germany, it is conceivable that the inde- 
pendent position of Warthe may lead to its correlation 
with this ‘“Jungriss”, with an interstadial of inter- 
glacial character following and the Last Interglacial 
(with the Monastirian sea-levels of 18 and 7-5 m.) 
preceding. That this long interstadial was actually 
as warm as a full interglacial is confirmed by its 
independent fossil shore-line, which lies at about 
Sm. *. 

Y The picture of fluctuations of the climate during 
the Pleistocene, therefore, is of great complexity, 
and many years will pass before the sequences found 
even in European countries can be correlated in 
detail. But no correlation can afford to neglect the 
minor oscillations established in so many localities, 
and one is glad to notice that to the expert it becomes 
increasingly difficult to mistake one of the major 
interglacials for another. F. E. ZEUNER 


1 Carruthers, R. G., “‘Glacial Drifts and the Undermelt Theory’. Pp. 
42+4 pls. (Harold Hill and Son, Ltd., Newcastle upon "Tyne, 
1953.) 2s. 6d. net. 

* Carruthers, R. D., Quart. J. Geol. Soc. Lond., 95, 299 (1939); Proc 
Yorks. Geol. Soc., 27 (2/3), 43, 129 (1948). 

*Zeuner, F. E., “The Pleistocene Period” (Ray Society, senien, 
1945). Flint, R. F., “Glacial ~~ * and the Pleistocene E; 

(New York, 1947). Nordmann, V., Danm. , Und. Cope 
(2), 47, pp. 81+4 pls. (1928). Woldsted ‘ P.. “Norddeutschland 


und angrenzende Gebiete im Eiszeitalter’’ (Stuttgart, 1950). 
* Woldstedt, loc. cit. 


* Zeuner, F. E., loc. cit. (see p. 80). Schdnhals, E., Eiszeitalter u. 
Lais, R., Ber. Naturf. Gesell . 


Gegenwart, Ohringen. 1, 109 (1951). 
Freiburg i. Br., 41 (2), 119 (1951). 

* Zeuner, F. E., Eiszeitalter u. Gegenwart, 4 (in the press). 

* Zeuner, F. E., Geol. aot, Ao (2). 89 (1952). Gigout, z. and Gour- 
inard, yr Proc. 4th Intern. Assoc. Quatern. Res. Congr. (in the 
press). Zeuner, F. E., Proc. 4th Intern. Assoc. Quatern. Res. 
Goser. (in the press). 


RANGE — ENERGY RELATION IN 
NUCLEAR TRACK EMULSIONS FOR 
PROTONS OF ENERGY UP TO 
21 MeV. 

By Dr. W. M. GIBSON 
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D. J. PROWSE 
H. H. Wills Physics Laboratory, University of Bristol 
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Pror. J. ROTBLAT 


Physics Department, Medical College of St. Bartholomew’s 
Hospital, London, E.C.! 


HOTOGRAPHIC emulsions are being used to an 

increasing extent for accurate measurements in 
nuclear physics. It is therefore important that the 
relation between the energy of a particle and its 
range in an emulsion of specified moisture content 
should be known precisely over as wide an interval 
of energies as possible. 

The first range — energy relation for concentrated 
emulsions was given in 1947 by Lattes, Fowler and 
Cuer! for protons of energy up to 13 MeV. Many 
measurements have since been made, however, and 
it has been realized that atmospheric conditions can 
affect the amount of moisture in the emulsion, hence 
varying the stopping-power. It has become usual to 
quote”the range - energy relation for dry emulsion, 
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the term ‘dry’ indicating not that water was entirely 

absent, but that the emulsion has been kept me 
vacuum for long enough for its moisture content to 
approach a constant value. According to the inform. 
ation supplied by Ilford Ltd., this value is about 
0-06 gm. of water per c.c. of emulsion ; this gives an 
emulsion of density about 3-94 gm./c.c. Rotblat? 
has given a relation for dry emulsion for proton 
energies up to 15 MeV., Catala and Gibson’ for 
energies up to 16 MeV., and Bradner, Smith, Barkas 
and Bishop‘ for energies up to 40 MeV. The last, 
however, do not claim great accuracy because of 
incomplete control of the moisture content. 

The present results have been obtained from a 
series of measurements on two groups of protons 
from each of the reactions 1*O(d,p)!7O and #C(d,)13C, 
The reactions took place in oxygen and acetylene 
gas, respectively, through which passed the 19-MeV, 
deuteron beam from the University of Birmingham 
cyclotron ; the products emitted at angles between 
15° and 165° were allowed to enter photographic 
emulsions held in a camera described by Burrows, 
Powell and Rotblat®. Before exposure, the plates 
(Ilford C2) were dried by evacuation in the presence 
of phosphorus pentoxide, for a minimum period of 
12 hr. in the case of emulsions 400 microns thick, or 
6 hr. with emulsions 200 microns thick. They were 
then transferred rapidly to the scattering camera, 
which also contained phosphorus pentoxide ; the 
camera was evacuated for a further period before 
being filled with the appropriate pure dry gas. 


RANGE-ENERGY RELATION FOR PROTONS IN ILFORD C.2 Emr sioy 
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The ranges were obtained by microscopic examina- 
tion of the plates ; small corrections were made for 
the effect of the gas traversed before the emulsion 
was reached, and for the foreshortening of the tracks 
resulting from the fact that the particles entered the 
emulsions at angles of a few degrees. The precision 
of range measurements on individual tracks was 
+2 microns. Multiple scattering causes slight 
changes in the angle of dip along the length of each 
track, but it is not usual to make any allowance for 
the effect of this on the observed range. The average 
magnitude of the effect has been considered else- 
where’. 

The energies were obtained from the known 
Q-values of the reactions, the angles of emission, and 
the energy of the incident deuterons. The Q-values 
used’ were 1-918 and 1-043 MeV. for 1*O(d,p)!70 
and 2-723 and —0-363 MeV. for 1*C(d,p)#*C. The angles 
of emission were known accurately from the map of 
fiducial points’ giving the co-ordinates of the area 
scanned on the plate. The energy of the incident 
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deuterons was found from the range of the elastically 
scattered deuterons, with the aid of the range — energy 
relation of Rotblat®. Most of the deuteron energies 
measured were of the order of 16 MeV., and the range 
of a 16-MeV. deuteron is twice that of an 8-MeV. 
proton. The present results are therefore based on 
Rotblat’s figures in the region of 8 MeV. ; since this 
part of the range—energy relation is known extremely 
accurately, there can be little uncertainty in the 
results. 

A least-squares method was used to find the simple 
power law which fitted best to the new results and 
also to the figures given by Rotblat for energies 
greater than 7 MeV. All the groups of measurements 
were found to be mutually consistent, the mean 
deviation of the seventy individual measurements 
from the best curve being 0-6 per cent in energy. 
Over the limited region between 10 MeV. and 21 MeV., 
the range — energy relation can be represented by the 
formula 

a 0-2487 R556, 


E being saeniins in MeV. and R in microns ; there 


The results are shown in Fig. 1, but for the con- 
venience of readers the final relation from zero to 


900 


-o-, results from the reaction **O(d,p)*"0; --, 
The horizontal lines give an indication of the uncertainty in range resulting from 
straggling. The straight line represents the relation E = 0-2487 R°-**# 


1,000 1,100 1,200 


Microns (I) 


results 


21 MeV. is given in the form of a table. The probable 
accuracy of the energies is about 0-3 per cent. For 
ranges greater than 800 microns the energy values 
are about 0-5 per cent greater than those given by 
Rotblat and by Catala and Gibson, and they are 
more than 1 per cent greater than those given by 
Bradner et al.‘. There is good agreement with the 
results of Panofsky and Fillmore® in the region of 
700 microns. Agreement with the theoretical curve 
obtained by Vigneron’ is, however, not very good. 
We wish to thank Profs. C. F. Powell and W. 
Burcham for their interest and assistance, Mrs. 
B. M. Herman, Miss S. Dennison and Miss J. Holmes 
for much of the microscope work, Mr. R. G. Free- 
mantle and the staff of the Birmingham cyclotron for 
helping in the exposures, and the Nuffield Foundation 
and the Department of Scientific and Industrial 
Research for financial assistance. [March 24, 
1 Lattes, C. M. G., Fowler, P. H., and Cuer, P., Proe. Phys. Soe., 59, 
883 (1947). 
* Rotblat, J., Nature, 165, 387 (1950); 167, 550 (1951). 
* Catala, J., and Gibson, W. M., Nature, 167, 551 (1951). 
: — H., Smith, F. M., Barkas, W. H., and Bishop, A. 8., Phys. 
Rev., 77, 462 (1950). 
5 Burrows, H. B., Powell, C. F., and Rotblat, J., Proce. Roy. Soe., A, 
209, 461 (1951). 
. rae? D. J., thesis submitted for degree of Ph.D., University of 
7 Ajzenberg, F., and Lauritsen, T., Rev. Mod. Phys., 24, 321 (1952). 
* Panofsky, W. K. H., and Fillmore, F. P., Phys. Rev., '79, 57 (1950). 
*® Vigneron, L., J. de Phys. et le Rad., 14, 145 (1953). 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


A Method for the Measurement of the 
Distance of Radio Stars 


THE existence of a large number of discrete sources 
of extraterrestrial radio radiation (radio stars) has 
now been established. For the majority of the 
sources there is no information about their distance ; 
only a few have been identified with celestial objects 
observed photographically. Attempts to measure the 
radio parallax of the sources have been made by 
Ryle’, Mills and Thomas? and Smith*. These experi- 
ments failed to measure any parallax and could only 
establish that the radio stars were at a distance 
greater than } parsec. The present communication 
describes a new method for the measurement of the 
distance of radio stars in the Galaxy, and gives pre- 
liminary results for the two intense sources in Cygnus 
and Cassiopeia. 

The method depends upon the absorption of the 
radiation from the radio stars by interstellar hydrogen 
at a frequency of about 1,420 Mc./s., corresponding 
to the spectral line of the ground-state of the neutral 
hydrogen atom‘. If the radiation from the source 
traverses neutral hydrogen in the Galaxy, it will 
suffer absorption at the line frequency, whereas its 
emission at neighbouring frequencies will be un- 
affected. The method assumes that the spectrum 
of the radio star is continuous, and does not show 
line structure at this frequency. The spatial distribu- 
tion of the neutral hydrogen’ can be obtained from a 
knowledge of its 21-em. emission line profile using 
Oort’s* model of the Galaxy, since the precise emission 
frequency of the neutral hydrogen depends upon the 
velocity of the gas relative to the observer, which 
in turn depends upon its distance from the sun. Thus 
from observations of the spectral distribution and 
the magnitude of the absorption, the distance of the 
radio star can be estimated. 

The shape of the profile of the hydrogen emission 
line in the direction of the radio stars in Cygnus 
and Cassiopeia has been measured using a radio 
spectrometer in conjunction with an aerial of 1-5° 
beam-width. These profiles are shown in Fig. 1. The 
complex shape of the line profile arises from Doppler 
effects introduced by differential galactic rotation. 
The frequency scale has been calibrated in terms of 
distance by using Oort’s model of the Galaxy. The 
peaks in the line profiles correspond to spiral arms 
in the Galaxy and agree with the distribution of gas 
in the galactic plane given by Oort and Muller as 
illustrated in Fig. 2. In the Cygnus region the un- 
displaced peak in the profile is associated with the 
hydrogen in a spiral arm which is at approximately 


NATURE 


June 19, 1954 


VOL. 173 


INTENSITY 














INTENSITY 


| 
| 
| 
| 
| 
| 








7100 +200 +300 | +400 +500 
FREQUENCY IN Kc./s | 
70 60 30 KO WO RO 50 
DISTANCE IM Kps. 





(b) 


Fig. 1. Intensity-frequency scans of the (a) Cassiopeia and (6) 
Cygnus regions of the Galaxy. The intensity is given in arbitrary 
units which are the same for both profiles 


the same distance as the sun from the galactic centre. 
In this case the direction of the radio star lies along 
a spiral arm for a distance of 4,500 parsecs. The 
second peak corresponds to emission from an outer 
arm at a distance of 9,500 parsecs from the sun. 
In the direction of Cassiopeia, the gas in the nearer 
arm is at 500 parsecs, and that in the outer arm is 
at 2,500 parsecs from the sun. 

The intensity of the Cygnus and Cassiopeia sources 
has been measured at two frequencies corresponding 
to the two peaks of the line profiles shown in Fig. |. 
The intensity of the radiation in the absence of 
absorption has been established by measuring the 
mean intensity observed at two frequencies displaced 
+ 4 Mc./s. from the frequency of the peaks in Fig. |. 
The actual absorption is then obtained from these 
measurements, as shown in Table 1. In order to 
establish the distance of the radio stars from these 
results, it is necessary to know the total absorption 
which would be suffered by the 2l-cm. radiation if it 
completely traversed the gas in the spiral arms in the 
directions indicated in Fig. 2. This has been calculated 
by comparing the measured intensity of the emission 
line in the direction of the galactic anti-centre with 
that observed from the spiral arms in the direction of 
the radio stars. The values are given in Table 1. It 
has been assumed that the gas in the direction of the 


Table 1 





Radio source 


First peak (nearer arm) 


Second peak (outer arm) 





Distance 
of gas 
(parsecs) 


Galactic 
latitude 


Galactic 
longitude 


Total 
absorption* 


Observed 
absorption 
ratiot 


Total 
absorption® 


Distance 
of gas 
(parsecs) 


Observed 
absorption 
ratiot 





Cygnus 44-0° +4-6° || 0-4,500 


0-5 


0-62 + 0:06 9,500 0°3 0-28 + 0°18 





Cassiopeia 798° — 1-9° 500 














05 





0-20 + 0-08 2,500 0-6 0-16. + 0°10 

















* The total absorption is that expected for complete traversal of the spiral arm. 


Io — 


+ The observed absorption ratio is defined as i where Ia is intensity on the hydrogen-line frequency, and Jé is intensity 


+ 4 Mc./s. from the hydrogen-line frequency. 
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Fig. 2. A schematic diagram of the distribution of neutral hydrogen 

in the general direction of Cygnus and Cassiopeia. Full line 

through the sun is locus of points the same distance from the 
galactic centre as the sun 


galactic centre is completely opaque at the frequency 
of the emission line, in accord with the results of Oort. 
The results in Table 1 show that the radiation 


from the Cygnus source is absorbed in both arms of 


the Galaxy ; the observed absorption is of the order 


of that expected for the two arms. The distance of 


the source is therefore greater than 9,500 parsecs. 
Minkowski’ has identified the Cygnus source as extra- 
galactic and has associated it with two galaxies in 
collision at a distance of 34 megaparsecs. The present 
result is therefore consistent with this identification. 

In the case of the Cassiopeia source, the absorption 
is very much less than that which would be expected 
if the radiation traversed the spiral arms—a result 
which indicates that the source lies within the Galaxy. 
However, the results are not sufficiently accurate to 
establish with certainty whether the source lies within 
the first spiral arm or in the region between the first 
and second arms. 
absorption observed in the first peak suggests that 
the source lies within the first spiral arm. The 
present result, therefore, establishes that the distance 
of the source is not greater than 2,500 parsecs and 
that it probably lies between 500 and 2,500 parsecs. 
It can be anticipated that more accurate measure- 
ments of the absorption spectrum will reduce this 
uncertainty. Much interest has been focused on the 
distance of the Cassiopeia source ; Minkowski‘ has 
suggested that it may be 300 or 500 parsecs, so that 
the tentative results suggested here are not incom- 
patible with his estimate. The technique of measure- 
ment is now being refined in order to extend the 
measurements to other radio stars. 

We wish to thank Dr. C. G. Little for suggesting the 
method and Prof. A. C. B. Lovell and Mr. R. Hanbury 
Brown for their interest and help. One of us 


(D.R. W. W.) is indebted to the Department of 


Scientific and Industrial Research for a maintenance 
grant. 
D. R. W. WiILiiaMs 
R. D. Davies 
University of Manchester 
Jodrell Bank Experimental Station, 
Macclesfield, Cheshire. May 28. 


‘Ryle M., “Rep. Prog. Phys.”, 18, 218 (1950). 

* Mills, B. Y., and Thomas, A. B., Aust. J. Sci. Res., A, 4, 158 (1951). 

*Smith, F. G., Nature, 168, 962 (1951). 

‘van de Hulst, H. C., Ned. Tiji Natuurkunde, 11, 201 (1945). Ewen, 
H. L, and Purcell, E. M., Nature, 168, 356 (1951). Muller, C. A., 
and Oort, J. H., Nature, 168, 357 (1951). Christiansen, W. N., 
and Hindman, J. V., Aust. J. Sci. Res., A, 5, 437 (1952). 

* van de Hulst, H. C., Observatory, 78, 129 (1953). 

*Oort, J. H., Astrophys. J., 116, 233 (1952). 

? Baade, W., and Minkowski, R., Astrophys. J., 119, 219 (1953). 

* Minkowski, R., and Greenstein, J. E., Astrophys. J., 119, 239 (1953). 
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Rock Magnetism and Polar Wandering 


Ir is now generally accepted that lava flows 
become permanently magnetized in the direction of 
the local geomagnetic field when they cool down 
through their Curie point?. Similarly, most sediments, 
on deposition, acquire a weak magnetic polarization®. 
This magnetization is thought to be due to lining-up 
of the minute permanently magnetized particles of 
the ferromagnetic minerals as they sink to the bottom. 
If used with caution, studies of rock magnetism 
may therefore yield valuable data concerning the 
direction of the geomagnetic field in the past. 

Several studies are available of the direction of 
magnetization of comparatively recent igneous and 
sedimentary rocks (lava flows and varved clays). 
They are shown in Table 1. These data have been 
used for calculating a mean direction of magnetization 
and Fisher’s’ radius of the circle of confidence (6) for 
P = 5 per cent. This mean direction has been com- 
pared with the direction of the (theoretical) dipole 
field and the angular difference determined ; these 
figures are also shown in Table 1. The dipole field 
is the field due to a geocentric axial dipole ; its de- 
clination is zero, its inclination (J) is calculated from 
the formula 

tan = 2 tan4, 
when 4 is the geographical latitude of the locality. 


Table 1. MEAN DIRECTIONS OF THE NATURAL PERMANENT MAGNETIZA- 
TION OF COMPARATIVELY RECENT IGNEOUS AND SEDIMENTARY ROCKS 





Period Mean direction of 
cov- magnetization 
ered, -————_—_ 

in years; Declina- 

tion 


Fisher’s | Angle 
6 for with 

0-05 | dipole 
field 


Description -— 
Inclina- | P 
tion } 
Historical lava 
flows of | 
Mount Etna* 
Postglacial 
lava flows of 
S.W. Iceland‘ 
Varved clays 
of the U.S.A.° 
Varved clays 
of Sweden* 


2,300 N. 4:3° E. 5 -8° 2-0° 





4,000 
6,000 
1,000 




















The magnetic stability of these rocks can be 
demonstrated. 

Table 1 shows that for the Etna flows, 6 for P = 5 
per cent amounts to 2-0°. This means that the 
probability is only 5 per cent that the true mean 
direction of magnetization will deviate by more than 
2-0° from the calculated mean direction. We note 
that the dipole field direction deviates by only 1-3° 
from the calculated mean direction. A _ similar 
situation is encountered for the three other groups 
in Table 1. In none of these cases does the angle 
between the mean direction of magnetization and 
the dipole field direction exceed 6 for P = 5 per cent. 
The conclusion is therefore drawn that in recent 
geological times, and taken over a period of several 
thousand years, the magnetic poles have centred on 
the geographic poles. 

Assuming that the same conclusion holds for the 
geological past, we may draw conclusions concerning 
the position of the geographic poles in the past 
from the mean directions of magnetization of groups 
of older rocks. These mean directions for some groups 
are shown in Table 2. Also are shown Fisher’s 6 for 
P = 0-05 and the angle between the mean direction 
and the present theoretical dipole field (that is, the 
field due to a geocentric dipole directed along the 
present geographical axis). 
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Table 2. 
IZATION OF TERTIARY AND QUATERNARY IGNEOTS ROCKS 





Mean direction of 
magnetization 
| present 


Declina- Inclina- dipole 
tion tion field 


Angle 
with 


Fisher’s 
8 for. 





Country 





| Iceland‘ 


France® 


France® 
Iceland‘ 
Northern 
England*® 
France'® 
Scotland™ 
Ireland? 


























For all these groups the magnetic stability can be 
demonstrated ; for most it follows from the fact 
that they are reversely magnetized. For our purpose 
it is irrelevant whether this reverse magnetization 
is due to a reversal of the main geomagnetic field 
or to a self-reversing mineral or combination of 
minerals in the rock*:!*, Where necessary, the opposite 
of the mean direction has, therefore, been recorded 
in Table 2. 

Table 2 shows that, except in two cases, 6 for 
P = 5per cent exceeds the angular difference between 
the calculated mean direction and the present dipole 
field. For the Oligocene data from France, the differ- 
ence between § and the above-mentioned angular 
difference is so small that little can be proved either 
way. However, for the Eocene lava flows of Northern 
Ireland there can be no doubt that the mean direction 
of magnetization is significantly different from the 
present dipole field direction. 

These results are more easily discussed when 
represented graphically. This will not be done here ; 
but the procedure followed may be summarized 
briefly. The mean direction of magnetization with 
its circle of confidence is plotted on a stereographic 
projection. Several points on this circle are selected 
and considered as dipole field directions due to a non- 
axial geocentric dipole. The corresponding position 
of the magnetic poles can be easily calculated and 
consequently a locus can be constructed on the earth’s 
surface, which corresponds to the circle of confidence. 
We may then say that the probability is 95 per cent 
that the geographic pole was situated within the locus 
during the period when the group of rocks we have 
used were formed. It need scarcely be said that for 
all groups in Table 2, except for the Oligocene rocks 
from France and the Eocene rocks from Ireland, the 
present geographic north pole is situated inside the 
locus. 

Comparison of these loci with the alleged paths of 
the geographic north pole during geological time, as 
suggested, for example, by Kreichgauer, Képpen and 
Wegener, Milankovitch, and Képpen, shows that 
these paths cannot be reconciled with the new data. 
The amount of polar wandering in Tertiary and 
Quaternary times suggested by these theories is far 
too large. Even if one allows for (1) the alleged 
crustal shortening due to the Alpine orogeny, (2) 
possible uncertainties in the age determination of 
some of these groups of rocks, and (3) possible 
geological differences between the Continent of 
Europe and Iceland, this discrepancy remains. 

However, the results from the Eocene flows of 
Ireland indicate that some change in the position of 
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geographic axis relative to Ireland may have taken 
place. Whether this is due to a movement of the 
entire crust relative to the earth’s axis, or whether 
it is a movement of the entire Eurasian continent 
(or perhaps only of Ireland by itself) relative to the 
ocean floor and the earth’s axis, we cannot say from 
these data. In any event, the movement, if real, is 
small and has not exceeded 5—10° since Eocene times, 

A more detailed account of this work will be pub. 
lished elsewhere. 
’ ‘I wish to thank Mr. B. C. Browne and Dr. S. K, 
Runcorn, of the Department of Geodesy and Ceo. 
physics, University of Cambridge, for the interest 
they have taken in these investigations. 

J. Hosprrs 


N.V. De Bataafsche Petroleum Maatschappij, 
Royal Dutch-Shell Group, 
The Hague. Feb. 20. 
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Effect of Surface Diffusion on Rates of 
Adsorption 


Some striking results on the rates of adsorption 
of nitrogen on tungsten have recently been obtained 
by a flash filament technique’. The rate of adsorption 
is expressed in terms of a ‘sticking factor’, 8, the 
probability that a molecule striking the surface 
shall remain there. It is found that the sticking 
factor at 300° K. remains constant independent of 
surface coverage, 6, until there is about one nitrogen 
atom for every four tungsten atoms. As the tem- 
perature is increased by steps to 1,100° K., s both 
decreases for any given § and also starts to fall off 
at lower surface coverages. It would seem that the 
decrease of s with rising temperature would not be 
expected from the usual picture of activated adsorp- 
tion. Furthermore, although the decrease of rate 
with increasing § may be influenced by repulsive 
forces between the adsorbed atoms, the decrease 
might be supposed to take place at a fixed 6, that is, 
at a certain distance between adsorbed atoms, and 
not to change with temperature as was found. Similar 
behaviour has been observed earlier for adsorption on 
catalysts, namely, a constant rapid rate of adsorption 
extending up to high surface coverages followed by 
@ swift decrease as saturation is reached. A rate 
proportional to exp(—a6) has been proposed?. 

These results may be given a qualitative explana- 
tion by supposing that the adsorbate is able to migrate 
over the surface before being either desorbed or 
adsorbed in a particularly favourable position—a 
‘centre’, formed possibly by some surface irregularity. 
If an atom is able to ‘visit’ such centres, a proportion 
6 of which are already filled, then the probability 
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that an atom is adsorbed on a centre is equal to the 
probability of its finding at least one centre un- 
occupied, that is, 1 — 6". Thus, if k is the number 
of atoms per second striking unit surface, the rate of 
adsorption will be given by k(1 — 6"), as compared 
with the simple Langmuir expression k(1 — 6). With 
n large, the rate of adsorption remains approximately 
equal to k until 6 is near 1, a behaviour similar to 
the exp(— a6) law. 

The number n may be evaluated by supposing the 
atoms to move over the surface by activated dif- 
fusion, or as may be appropriate in some cases, by 
considering the atoms on the surface to form a two- 
dimensional gas. In both cases, n will be proportional 
to zt, the length of time spent by the atoms on the 
ordinary surface. + is proportional to exp(H/kT), 
where £ is the energy of adsorption on this surface. 
Thus, when T' is small, n is large and the rate of ad- 
sorption does not fall off until 6~ 1. As T' is in- 
creased, n decreases, and the rate of adsorption starts 
to fall off at lower 6. 

Similar results may be expected for desorption. 
Two probabilities, k’ and k’, will exist for movement 
of an atom directly from a centre to the gas and for 
movement from a centre on to the ordinary surface. 
A subsequent desorption from the ordinary surface 
will take place provided the atom does not become 
attached to another centre. The probability of not 
finding another centre is §", where n is the number 
of centres visited. The rate of desorption is therefore 
given by k’6 + k’6". At low temperatures, and 
hence for a high value of n, the result is a rapid 
desorption falling roughly exponentially to a lower 
value given by k’6. As the temperature is raised and 
n lowered, the rapid desorption is maintained to 
lower values of surface coverage. 

A result similar to this has been obtained by Lang- 
muir for the desorption of thorium, oxygen and 
cesium from tungsten*. After a fast desorption, 
the rate drops to a lower value at a surface coverage 
which decreases with increasing temperature. Lang- 
muir suggests that the desorption follows an ex- 
ponential law proportional to exp(+6). 

I am indebted to Prof. G. Halsey for directing my 
attention to the results of Becker and Hartman and 
for helpful discussion. 

D. PATTERSON 
(National Research Laboratories 
Post-doctoral Fellow) 
Division of Pure Chemistry, 
National Research Laboratories, 
Ottawa, Ontario. 
» Becker, J. A., and Hartman, C. D., J. Phys. Chem., 57, 153 (1953). 
* Zeldowitseh, J., Acta Physicochimica U.S.S.R., 1, 449 (1934). 
* Langmuir, I., J. Amer. Chem. Soc., 54, 2798 (1932). 


Crystal Structure of the Intermetallic 
Compound Mg;Cr2Alis 


A TERNARY intermetallic phase with the approx- 
imate composition MgCrAl,, called the E-phase, was 
observed by Erdmann-Jesnitzer! in his examination 
of the magnesium-chromium-aluminium system. 
Little, Axon and Hume-Rothery*? found that the 
magnesium content of the H-phase can vary con- 
siderably, and that, furthermore, zinc is soluble in 
the phase to some extent. Crystals extracted from two 
ternary alloys were found on analysis to have the 
compositions Mg,Cr2.9,Al,4.. and Mg,Crz.o,Ales.4, and 
those of an E-phase sample containing zinc were 
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found to have the composition Mg,Crj.5.Zno.o9¢Ali6.4- 
The results of micrographic investigation indicated 
that the range of composition extends at least from 
Mg,Cr,Al,, to Mg,Cr,.;Al,;. 

A report of a structure determination of the E- 
phase is given below. The determination is based on 
single-crystal X-ray diffraction data (copper Ka radia- 
tion). The crystals used were isolated from an alloy 
containing a small amount of zinc (approximately 
1-5 per cent by weight). A final refinement of the 
structure parameters is being made. 

The space group is Oj — Fd3m, a, = 14-55 A. 
The ideal composition of the crystals derived from 
X-ray data was found to be Mg,Cr,Al,,. The density 
of the crystals was found to be 2-80 gm./cm.* by use 
of the flotation method. The calculated density is 
2-86 gm./cm.'*. 

With the notation of the International Tables for 
X-ray Crystallography* the structure may be 
described as in Table 1. 


Table 1 





Position 


| 
Kind | Ligancy 





az = 0-067; z = 0°298 12 
= 0-134 A 12 
14 

16 


12 





The aluminium and chromium atoms have ligancy 
12, and the magnesium atoms, which are larger, have 
ligancy 14 or 16. The bond distances are approx- 
imately Mg-Mg = 3-15 A., Mg—Al = 3-10-3-22A., 
Al-Al = 2-72-2-90 A., Al-Cr = 2-58-2-78 A. 

The E-phase represents a new structure type. At 
(4 } }) there is a group of six aluminium atoms 
(48 f) located at the vertices of a regular octahedron. 
Outside this group of atoms there are four chromium 
atoms at the vertices of a regular tetrahedron. Each 
of these atoms is shared between two such 10-atom 
complexes. At (} 4 4) there is a magnesium atom 
(86) surrounded by a shell of twelve aluminium 
atoms (96g). This shell may be described as a 
truncated tetrahedron, bounded by four nearly 
regular hexagons and four equilateral triangles. Out 
from the centres of the four hexagons of this shell 
there are four magnesium atoms located at the 
vertices of a regular tetrahedron. These magnesium 
atoms are shared by two such 17-atom complexes. 
The structure can thus be described as consisting of 
the two different kinds of groups, with each group 
surrounded by four groups of the same kind and 
four groups of the other kind. The packing of atoms 
is very good. 

While the X-ray diffraction data suffice for de- 
termining which positions are occupied by chromium 
atoms, the distribution of magnesium and aluminium 
atoms over the occupied atomic positions has to be 
found by other means. Packing considerations in- 
dicate that the magnesium atoms are in the positions 
given above. This arrangement agrees fairly well 
with the composition found by chemical analysis? 
and is the most reasonable one if the structure. is 
completely ordered with respect to the magnesium 
atoms. 

The analyses of various E-phase samples? indicate 
some variation in the atom percentage of magnesium. 
In view of the considerable difference in size of the 
magnesium atoms and the chromium and aluminium 
atoms this variation is hard to explain. It seems 
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possible that the chemical analyses are inaccurate by 
amounts sufficiently large to resolve this difficulty. 

At the present stage of the parameter refinement 
it is impossible to exclude the possibility of disorder 
of chromium and aluminium atoms. In view of the 
short nearest-neighbour distances around position 16 c 
it is, however, likely that these positions are occupied 
exclusively by chromium atoms. In the position 96 g 
disorder cannot be excluded, but the Fourier pro- 
jection (xy) indicates that these positions are occupied 
nearly exclusively by aluminium atoms. 

The work on the H-phase is being continued. 
Emphasis will be laid on the investigation of the range 
of composition of the H-phase in the ternary as well 
as in the quaternary system. 

I wish to thank Prof. Linus Pauling for his interest 
in this work and for valuable discussions. I am also 
indebted to Dr. Gunnar Bergman for many valuable 
discussions and suggestions, and to Statens natur- 
vetenskapliga forskingsrad in Stockholm for a travel 
grant to California. 

This work was done under Contract No. N6-onr- 
24432 between the California Institute of Technology 
and the Office of Naval Research. 

Stren Samson 


Gates and Crellin Laboratories of Chemistry, 
California Institute of Technology, 
Pasadena 4. 

March 8. 


* Erdmann-Jesnitzer, F., Aluminum-Archiv, 29 (1940). 

? Little, K., Axon, H. J., and Hume-Rothery, W. J., J. Inst. Met., 
75, 39 (1948). 

* “International Tables for X-Ray Crystallography” (The Kynoch 
Press, Birmingham, 1952). 


lonization and Excitation of Mercury 
Vapour by Positive lon Impact 


THE direct ionization of atoms by impact of 
positive ions, as postulated by Townsend in his 
theory of the electrical breakdown of gases, has been 
the subject of much controversy!. Direct observation 
of ionization by ion impact is difficult, because the 
effect is small and is easily obscured by ionization 
due tosecondary electrons or to photo-ionization by the 
short-wave radiations emitted by the source of ions. 
However, there is a growing body of evidence* that 
positive ions with energies of a few hundred electron- 
volts can ionize gases by impact. Recent work by 
Llewellyn-Jones and his co-workers in Swansea’ has 
revived belief in the validity of the Townsend 
hypothesis. 

We have used a Geiger counter, with highly photo- 
sensitive cathode, to study the radiations emitted 
when potassium ions bombard mercury vapour. 
Effects due to electrons have been eliminated by use 
of appropriate electron traps, while the fact that the 
radiations come from the mercury has been verified 
by freezing out the vapour. The curves in Fig. 1 
show how the counts due to the radiation vary with 
the energy and intensity of the beam of potassium 
ions. The Geiger counter was sheathed with glass, 
so that no short-wave ultra-violet radiation was 
detected. 

It is seen that radiation was first detected at a 
bombarding energy of about 220 eV. and that the 
intensity, which is proportional to the beam current, 
increased monotonically with energy. Jones‘ has 
shown that potassium ions of energy 300 eV. and 
above excite most strongly the ultra-violet 2537 A. 
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10 20 30 40 50 
Positive ion current (arbitrary units) 
(1) 250 V.; (2) 550 V.; 


Fig. 1. Energy of positive ions : (3) 900 V 


line of mercury and that the intensities do not chang: 
much in the energy-range 300-800 eV. We con. 
clude that the radiations detected by us are largely 
recombination spectra following ionization of the 
mercury atoms by ion impact. 
These observations are being extended and wil! 
be published in detail elsewhere. 
R. M. CuHaupuri 
C. M. Asta 
S. U. Hasan 
Physics Department, 
Government College, 
Lahore, Pakistan. 
1 Massey, H. S. W., and Burhop, E. H. “Electronic and [onic 
Impact Phenomena”, 533 ( larendon hy Oxford, 1952 ae 
2? Wayland, H., Phys. Reo., 52, 31 (1937). Frische, C. A., fe 8. 
tabss) (1933). Chaudhri, R. M., Proe. Roy. Soe., dai, oi 
* Llewellyn-Jones, Proc. Roy. Soc., A, 213, 185 (1952). 
* Jones, E. J., Phys. Rev., 44, 707 (1933). 


Clinical and Metallurgical Observations 
on the Corrosion of Stainless Steel 
Screws used in Orthopedic Surgery 


WE wish to comment briefly on the recent article 
by Bowden, Williamson and Gowans Laing? in which 
they direct attention to the transfer of metal from 
the screw-driver to the head of an orthopedic screw. 
While we are completely convinced by their experi- 
mental work on metallic transfer, we doubt the 
importance of this particular effect in promoting 
electrolytic corrosion of orthopedic components. 
Particularly we would point out that the transfer of 
65 ugm. of anodic material to the head of the screw 
would allow the corrosive dissolution of that 65 ygm. 
of material from the head of the screw, whereas 
clinical observation indicates that it is not the screw 
head which suffers the most serious corrosion. With 
stainless steel material the significant destructive 
corrosion, as distinct from superficial tarnishing, is 
concentrated at regions of contact between two metal 
components or between metal and bone. Moreover, 
in certain cases, as much as 1 gm. of metal may be 
dissolved away from one nut or screw. Corrosion 
at such regions obviously destroys the mechanical 
rigidity of the fixation. A more detailed account of 
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the theory of the distribution of destructive corrosion 
in orthopedic screws is in course of preparation. 
J. K. Wricut 
Orthopedic Surgery Department, 
H. J. Axon 
Metallurgy Department, 
University of Manchester. 
1 Bowden, F. P., Williamson, J. B. P., and Laing, P. G., Nature, 178, 
520 (1954). a 
Ir may be useful to describe in a little more detail 
the nature of the welded particles of metal which 
are transferred from one surface to the other. Fig. 1 
shows two taper sections, taken by Dr. A. J. W. 
Moore, illustrating typical fragments of copper which 
were welded on to a mild steel surface after the 
copper had slid over it once. There is evidence that, 
with most metals, the particles penetrate the oxide 
layer and adhere to the underlying metal. Since 
the resistance to corrosion of a stainless steel is due 
to the protection of its superficial oxide layer, the 
dissolution of these embedded foreign fragments, if 
they are anodic, may lead to a serious breakdown 
of the oxide layer and to the onset of continuing 
corrosion. If the adherent particles are cathodic 
(with these stainless steels the relative electrode 
potential is very dependent on the extent to which 
the oxide layer is disturbed and also on the sur- 
rounding medium; see, for example, Evans') con- 
tinuing corrosion may again result. It would be unwise 
to assume that the transfer of 65 ugm. of material, 
anodic or cathodic, to the screw head would allow the 
corrosive dissolution of only 65 ugm. from the head. 
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Fig. 1. Taper section photographs illustrating adherent metal 


fragments of copper (dark) on to steel. Note the rupture and 

penetration of the steel surface. C, copper; F, ferrite; P, pearlite 

The particular screws and plates associated with 
the tissue reaction described in our article did not 
show any signs of gross destructive corrosion. It is 
well known that the corrosion can be influenced by a 
mechanical deformation of the surface, by differential 
aeration, by fretting corrosion and by changes in the 
pH value of the medium caused by sepsis. The rela- 
tive importance of the different factors has been 
discussed by a number of workers. 

Our experiments have indicated that there is 
another factor which should be considered—the 
transfer of metal from the tools. The presence of 
these adherent fragments of foreign metal is a possible 
cause of the observed tissue reaction adjacent to the 
regions handled, and the experiments suggest that 
attention should be given not only to the buried 
metals but also to the tools used to insert them. 

F. P. BowpEN 
J. B. P. WititamMson 
Physics and Chemistry of Surfaces, 
Department of Physical Chemistry, 
University of Cambridge. 
; ae R., ‘‘Metallic Corrosion, Passivity and Protection” (Arnold, 
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In our article we were not discussing heavy 
localized destructive corrosion and superficial tarnish- 
ing of orthopzdic components, since these are rarely 
found except when non-identical metals have been 
inserted or when sepsis has occurred. In all the cases 
we have examined there was no obvious sign of cor- 
rosion, but examination of the biopsy specimens 
showed that cellular reaction and iron infiltration 
had occurred in the tissue adjacent to the buried 
metals. This reaction is greatest near the screw and 
bolt heads, which have been handled by tools, and 
least near unhandled regions of the metal. It 
occurs in the absence of any concentrated destructive 
corrosion in the region of contact between the two 
components or between metal and bone. 

The mechanical rigidity of the fixation will inevit- 
ably be destroyed within a month by the loosening 
of the screws in the bone. Evidence suggests that 
this is due, not to corrosion of the metal but to bone 
absorption caused by the pressure of the screw. Such 
absorption is known to be produced in other circum- 
stances where no corrosion is possible, for example, 
where pressure is exerted by a locally enlarged artery. 

The physical experiments have shown that localized 
transfer of a different metal can occur. Since this is a 
potential source of corrosion and of cellular reaction 
it is very important, from the surgical point of view, 
that it should receive due attention and, if possible, 
be avoided until our understanding of these physio- 
logical processes is more complete. 

P. Gowans Larne 

Royal Infirmary, Bradford. 


Structure of Cobalt Complexes with 
Salicylideneanilines 

THE structures of cobalt inner complexes with 
salicylideneanilines have not been determined, where- 
as the planar form of copper complexes of this type 
has been established beyond doubt by the isolation 
of cis and trans isomers! and by X-ray investigation?. 
A difference in reactivity has now been observed 
between copper and cobalt ions with various salicyl- 
ideneaniline bases which suggests a_ tetrahedral 
structure for the cobalt complexes. Attempts have 
been made to prepare complexes of the type bis- 
(salicylideneaniline)cobalt with bases containing 
aromatic amines bearing substituents in the ortho, 
meta and para positions. The compounds prepared 
are tabulated below together with the corresponding 
copper complexes previously prepared’. 

The method of preparation has already been out- 
lined‘. It appears that cobalt shows a reluctance 
to form complexes with bases bearing bulky ortho 
substituents in the aniline ring, whereas copper forms 
complexes easily with ortho-, meta- or para-sub- 
stituted amines. The one exception has been the 
o-anisidine cobalt complex. For those cases where 
cobalt failed to give the expected product, dark red 
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* Prepared by the author. 
+ Complex of expected type isolated. 
— Complex of expected type not isolated. 
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solutions resulted on mixing the reactants just as in 
the cases where complexes were isolated. However, 
on cooling the former solutions, small amounts of 
red oils or tars were obtained in the cases of the 
o-toluidine and a-naphthylamine reactions and 
orange-red solids of indeterminate composition with 
o-chloroaniline and o-nitroaniline. The red oils, when 
dissolved in organic solvents and the solutions care- 
fully evaporated, yielded only unchanged base and 
further tarry products. All other means of inducing 
crystallization of these products, for example, 
freezing and use of mixed solvents, were unsuccessful. 
The addition of sodium acetate or hydroxide to the 
reaction mixture was likewise unsuccessful. 

It is therefore suggested that ortho substituents 
on the aniline ring can exert steric hindrance to 
stable complex formation in the case of cobalt, 
whereas this effect is either non-existent or much 
lessened in the case of copper. 

Stackelberg? has confirmed the planar configuration 
for bis(salicylideneaniline)copper by X-ray analysis, 
showing that the four donor atoms are co-planar with 
the copper. However, he observed that the aniline 
rings were tilted out of the plane of the donor atoms. 
Other evidence as to a general trans relationship of 
Rand R’ in salicylideneaniline bases (R—-CH==N—R’) 
may be inferred from the studies of Hilbert, Liddell 
and Wulf® on hydrogen bonding in such compounds 
and from the dipole moment measurements of Le 
Fevre and De Geouck*. Thus, one may assume that 
the structure of the salicylideneaniline part of the 
complexes will be the same no matter what the 
arrangement of donor atoms about the central ion, 
that is, the substituted aniline ring will in each case 
be orientated at an angle to the plane of the 
salicylidene ring system. The construction of planar 
models of copper and cobalt complexes indicates that 
large ortho substituents such as —-CH, or Cl— still 
permit considerable freedom of rotation of the aniline 
ring about the N—C linkage, although complete free- 
dom of rotation could only be obtained through 
straining the model considerably. For a tetrahedral 
arrangement of ligands about the cobalt ion a greatly 
increased restriction is placed on the rotation of the 
aniline rings if co-ordination is to occur. Meta or 
para substituents appear to cause little or no restric- 
tion to rotation of the aniline ring for either planar 
or tetrahedral arrangements. Thus, with the know- 
ledge that bis(salicylideneaniline)copper and pre- 
sumably all other analogous copper complexes have 
planar structures, one may suggest this reported 
failure to isolate analogous cobalt complexes with 
ortho substituents provides indirect evidence of the 
tetrahedral formulation for the salicylideneaniline 
complexes of this element. 

The isolation of the stable o-anisidine complex of 
cobalt seems to negate this hypothesis until one 
realizes that the methoxyl group may act as a 
co-ordinating centre and hence may enhance chelation 
rather than oppose it. The resulting complex may 
be pictured as possessing a distorted octahedral 


configuration. B. O. West* 


Johnson Chemical Laboratories, 

University of Adelaide, South Australia. 

* Present address: University Chemical Laboratory, Cambridge. 
1 Pfeiffer and Glaser, J. prak. Chem., 153, 265 (1939). 
2 Stackelberg, M. V., Z. anorg. Chem., 253, 136 (1947). 
* Hunter, L., and Marriott, J. A., J. Chem. Soc., 2000 (1937). 
‘West, B. O., J. Chem. Soe., 3115 (1952). 
5 J. Amer. Chem. Soc., 58, 1991 (1936). 
*J. Chem. Soc., 741 (1938). 
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A Temperature-limiting Mechanism in the 
Thermal Decomposition of Ammonium 
Nitrate 


WHEN ammonium nitrate is heated, two of its 
main reactions are dissociation and decomposition 
according to the following equations : 


NH,NO, (1) = NH; (g) + HNO, (g): 
AH, ~ 35-4 keal. at 170°C. (1) 


NH,NO, (1) > N,O (g) + 2H,0 (g): ° 
AH, ~ — 16-4 keal. at 290° C2, (2) 

Ray and Jané® have shown that reaction 1 js 
substantially complete in the vapour phase at low 
pressure. Reik* has found the vapour pressure of 
the products to be 11 mm. at 210°C. From these 
values, the vapour-pressure curve for ammonium 
nitrate was estimated. 

Despite the exothermic nature of reaction 2, the 
behaviour of unconfined ammonium nitrate on heating 
is not that of a typical exothermic: reaction, in that 
it shows little tendency toward self-acceleration or 
even toward continued reaction after the source of 
heat is removed. This observation may be explained 
by postulating that, in decomposing ammonium 
nitrate, the gaseous products of reaction 2 issuing 
at the ambient pressure are saturated with the 
products of reaction 1 at their vapour pressure. When 
the temperature and, therefore, the dissociation 
pressure become sufficiently high, all the heat gener. 
ated by the decomposition will be absorbed by the 
endothermic dissociation reaction. The reacting melt 
will then tend to seek a particular limiting tempera. 
ture which is a function of the external pressure and 
of the heat supplied to, or removed from, the melt 
by its surroundings. 

For the adiabatic case, a heat balance on the 
reacting mass leads to the equation : 


[+5 (or am) |” (3) 


where P is the external pressure, p is the dissociation 
pressure of ammonium nitrate at the temperature 
in question, and AH, and AH, are given above. 
Based on an estimate of the dissociation pressure 
versus temperature curve, the limiting temperature 
will be about 296° C. at an ambient pressure of one 
atmosphere. 

Equation 3 was tested experimentally by electrically 
heating a sample of ammonium nitrate in an insulated 
vessel and measuring the reaction temperature under 
adiabatic conditions at various pressures. At one 
atmosphere, the steady-state temperature was 292° (. 
The equation gives reasonably good predictions of 
the limiting reaction temperature over a pressure 
range of 0-02—2-0 atmospheres. 

The rate of reaction can be estimated from an 
experiment which illustrated the temperature-limiting 
effect. Liquid ammonium nitrate, preheated to above 
250° C., poured into a preheated Dewar flask shows 
an accelerating rate of heating up to the limiting 
temperature, where with the evolution of copious 
white fumes of sublimed ammonium nitrate the 
sample continues to decompose until it is exhausted. 
By weight loss, the reaction-rate is found to be first 
order; at 286° C. the half-life is about five minutes. 

This work, which will be reported elsewhere in 
greater detail, was performed under the auspices of 
the United States Coast Guard and the Advisory 
Committee on Hazards of Ammonium Nitrate Trans- 
portation of the National Research Council. Per- 
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um mission to publish this article has been granted by 
the United States Coast Guard; but neither of the 
-. sponsoring parties necessarily approves the technical 
of its opinions or conclusions. 
Osition GEORGE FEICK 
Raymonp M. HAINER 
Arthur D. Little, Inc., 
(1) @ 30 Memorial Drive, Cambridge, 
Massachusetts. Feb. 18. 
(2) 1“Selected Values of Chemical Thermodynamic Properties”, U.S. 
National Bureau of Standards, Circular 500 (1952). 
1 1 is : Kelley, K. K., U.S. Bureau of Mines, Bulletin 476. 
st low My’ Ray, PB. C., and Jana, 8. C., J. Chem. Soc., 108, 1565 (1913). 
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Enzymatic Formation of 3«-Hydroxysteroids 
, the BUTENANDT! isolated the first crystalline androgen, 
eating @ androsterone, from human urine and determined its 
i that @ structure. The 3a-hydroxysteroids, androsterone 
On or (androstan-3«-ol-17-one) and etiocholan-3«-ol-17-one, 
‘ce of @ are the principal metabolites of endogenous androgens 
‘ained @ and of administered testosterone’. The enzymatic 
uum @ mechanisms responsible for these interconversions 
‘suing @ have only been partly identified, and in particular 
1 the @ the direct enzymatic interconversion of 19-carbon 
When 3-ketosteroids and 3a-hydroxysteroids has not been 
ation @ previously demonstrated. We wish to describe the 
‘ener- @ isolation and purification of a  steroid-induced 
v the (adaptive) 3x-hydroxysteroid dehydrogenase of bact- 
melt @ erial origin which catalyses freely reversible inter- 
— conversions of the type : 
> and 
melt O 
. the eS 
oe ( ud 
HO -H 
ution Androsterone oe 
sture | 
OVE. Pe ff 
sure J | J + DPNH + Ht 
ra Oo ~H- 
: Androstane-3,17-dione 
vally where DPN+ and DPNH refer to oxidized and 
ated reduced diphosphopyridine nucleotides respectively. 
nder Cell-free extracts of a Pseudomonas sp. capable of 
one J growing on testosterone or related 19-carbon steroids’ 
°C, @ contain a 8-hydroxysteroid dehydrogenase‘ which 
; of J catalyses reversible oxidations of 38 and 178 hydroxy! 
sure groups to the respective keto forms. The extracts 
containing the §-hydroxysteroid dehydrogenase also 
an # contain a DPNt+-linked 3«-hydroxysteroid dehydro- 
bing genase. Both enzymes are induced in response to the 
ove presence of testosterone or similar steroids in the 
ows growth medium. The 3a-hydroxysteroid dehydro- 
ing § genase has been purified some 30-50-fold over 
ous § original extracts and virtually separated from 
the 8-hydroxysteroid dehydrogenase by the following 
ed. steps: (1) ammonium sulphate precipitation at 
irst 45-55 per cent saturation ; (2) precipitation of nucleic 
tes. acids with protamine sulphate; (3) refractionation 
in § with ammonium sulphate (45-50 per cent saturation) 
of in the presence of 0:005 M DPN+; (4) adsorption 
ory § Of impurities by calcium phosphate gel (pH 5-8). 
ns: The enzyme activity has been measured spectro- 
er- photometrically by observing the rate of appearance 





of the absorption band of DPNH at 340 my (Fig. 1,4) 
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Fig. 1. (A) Conversion of androsterone to androstane-3,17-dione. 
Spectrophotometric measurement of reduction of DPN+ with 
time in a 3 -0-ml. system containing: 100 4M pyrophosphate buffer, 
0-6 uM DPNt, 25 ugm. ‘androsterone, and 7:2 uwgm. enzyme 
protein. Final pH 9:59; 25°C. 1-0 cm. light-path cells. 
(B) Conversion of androstane-3,17-dione to androsterone. 
Spectrophotometric measurement of oxidation of DPNH in a 
3-0-ml. system containing: 100 «4M orthophosphate buffer, 0-25 
uM DPNH, 25 wgm. androstane-3,17-dione, and 7-2 uwgm. 
enzyme protein. Final pH = 5-74; 25° C. 1-0 cm. light-path cells 


or the rate of disappearance of the absorption of 
DPNH (Fig. 1,B) at 25° C. and appropriate pH. The 
enzyme is stable for at least several weeks at 0° in 
0-005 M DPN?+ solution; but is much less stable 
in the absence of its coenzyme. Free sulphydryl 
groups appear to be necessary for activity inasmuch 
as the enzyme is strongly inhibited by 3 x 10-7 M 
mercuric ion, 3 x 10-5 M p-chloromercuribenzoate, 
3 x 10-4 M ferrous ion and 3 x 10-4 M cupric ion. 

The velocity of androsterone oxidation rises with 
increasing pH, whereas the reverse reaction is favoured 
by low pH. The equilibrium constant K = [andro- 
stane-3,17-dione] [DPNH]/[androsterone] [DPN] is 
0-13 at pH 7-4 and 25° C., and there is a linear relation 
of unit slope between log,, K and the pH. The 
affinity between androsterone and the enzyme is 
extremely high. The accurate measurement of the 
Michaelis constant for this substrate presents technical 
difficulties, but is of the order of 1 x 10-* M at pH 9-2 
and 25°C. Under similar conditions the Michaelis 
constant for DPN*t is 1 x 10-* M. 

Specificity studies indicate that 3« hydroxyl groups 
of both the androstane (4/B ring trans) or etiocholane 
(A/B ring cis) series are oxidized, but that other 
hydroxyl groups in positions such as 38, 68, Ila, 
118, 16«, 17x, 178 and 21 are not oxidized. Conversely, 
only 3-ketosteroids are reduced by the enzyme to the 
corresponding 3a-hydroxysteroids. If the 3-keto 


group is associated with either a A‘? or a A‘-® double 
bond, the compound is not reduced under the 
conditions studied. 
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The products of the reaction in either direction 
have been identified by paper chromatography. 
Under suitable conditions (cf. Fig. 1) the equilibrium 
may be so shifted that the reaction is quantitative in 
either direction. This has made it possible to assay 
and identify specifically 3a-hydroxysteroids and 
saturated 3-ketosteroids in quantities of 1 microgram 
or less. The enzyme also provides a one-step stereo- 
specific synthesis of androsterone from androstane- 
3,17-dione. 

The equilibrium constants of « and 8 hydroxysteroid 
dehydrogenase-catalysed reactions are such that at pH 
7-4 the oxidation of 178-OH groups and the reduction 
of the 3-keto groups to 3a-OH groups are favoured. 
These enzymatic mechanisms may be responsible for 
two of the three postulated steps in the conversion 
of testosterone to androsterone and etiocholan-32-ol- 
17-one. Although the enzyme responsible for hydro- 
genation of the double bond remains unidentified, this 
reaction presumably precedes the reduction of the 
3-keto group. Preliminary experiments have demon- 
strated the presence of 3a-hydroxysteroid dehydro- 
genase in mammalian tissues. 

This work has been supported by grants from the 
American Cancer Society, recommended by the U.S. 
National Research Council Committee on Growth, 
and from the Jane Coffin Childs Memorial Fund for 
Medical Research. Full acknowledgments for gifts 
of steroids will be made elsewhere. 

Paut TALALAY 
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Ben May Laboratory for Cancer Research, 
University of Chicago, 
Chicago. 
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Enzyme Inhibition 


Katchalski, Berger and Neumann! have recently 
described the inhibition of pepsin by polylysine, 
polyornithine and poly-p-amino-phenylalanine. We 
would suggest that this is not an isolated effect but 
is an example of a widespread non-specific action of 
high molecular weight polyelectrolytes on many 
enzymes. 

Durixg recent years a number of references to such 
action have accumulated. For example, Hahn and 
his collaborators? have described the inhibition of 
hyaluronidase by polymers prepared from formal- 
dehyde and various hydroxybenzoic acids; another 
team in Sweden? has studied the inhibition of this 
enzyme, and of acid and alkaline phosphatases, 
hexokinase, urease and f$-amylase, by phosphate 
polymers of various aromatic hydroxy and amino 
compounds. Heparin has been shown to inhibit 
hyaluronidase‘, ribonuclease, deoxyribonuclease® and 
a-amylase®; nitrated and acetylated hyaluronic 
acid’, cellulose and chitin sulphates* inhibit hyal- 
uronidase ; phenolsulphonic acid — formaldehyde poly- 
mers inhibit hyaluronidase®, nucleases and «-amylase ; 
polystyrene sulphonate, if of sufficient molecular size, 
also inhibits hyaluronidase (unpublished observa- 


tions). The only characteristics which these inhibitors, 
with their varied chemical composition, appear to 
have in common are (a) high molecular weight, (b) 
polyanionic structure, and it seems probable that 
all substances with these two properties will exert 
some degree of inhibition against certain enzymes, 
It will be interesting in due course to discover the 
manner in which the potency varies with molecular 
size and with both proportion and type of anionic 
groups. We should mention, however, that a third 
feature has been suggested!® as necessary for inhibition 
of this kind, namely, that the molecules should be 
filamentous, since it is claimed that sulphonated 
glycogen and amylopectin, which are globular jn 
form, do not inhibit hyaluronidase. 

In view of the obvious importance of this general 
effect, it might be useful to introduce the term 
‘macroanion’ for this class of substance and thus to 
refer to ‘macroanionic inhibition’. 

The work of Katchalski, Berger and Neumann! 
now suggests that a similar class of high molecular 
weight polycationic inhibitors (‘macrocations’) may 
also exist, these acting possibly upon a different 
group of enzymes. 

Heparin (a macroanion) reverses this macrocationic 
inhibition of pepsin', in a manner similar to the 
reversal of the macroanionic inhibition of hyaluroni- 
dase by the macrocations protamine and methyl. 
gelatin®. Both effects must be due to some form of 
macroanion — macrocation interaction. A_ similar 
interaction may be involved also between enzymes 
and inhibitors of the type considered here and indeed 
in certain enzyme-substrate reactions themselves. 
Further study of the susceptibility of enzymes to 
macroanionic and macrocationic inhibition in concert 
with their chemical and physico-chemical properties 
may usefully further our understanding of enzyme 
action and inhibition both in vivo and in isolated 
systems. 

P. C. SPENSLEY 
H. J. RoGers 


National Institute for Medical Research, 
Mill Hill, London, N.W.7. 
May 27. 
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Fractional Precipitation of Nucleic Acid 


MELVILLE et al.! have recently used turbidity 
measurements to follow the fractional precipitation 
of high polymers from solution. The turbid sus- 
pensions were found to be stable if very dilute polymer 
solutions were used. Nucleic acids are precipitated 
from aqueous solution by acids, cationic detergents, 
positively charged polyelectrolytes and alcohol. 
Stable suspensions are produced when hydrochloric 
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acid solution is used as the precipitant for very dilute 
nucleic acid solutions, but the use of alcohol rapidly 
coagulates the precipitate. Solutions of cetyltri- 
methylammonium chloride give results similar to 
hydrochloric acid but the suspensions tend to floccu- 
late near the end-point of the precipitation. 

Several samples of sodium deoxyribonucleate 
(DNA) prepared by different workers and from dif- 
ferent sources were precipitated from aqueous solution 
by the gradual addition of 0-5 N hydrochloric acid 
and the turbidity of the solutions followed (Fig. 1). 
Within limits the DNA concentration did not affect 
the precipitation curves, and all the DNA solutions 
precipitated were 0-0037 per cent except those of 
wheat germ DNA. Reproducibility was good except 
for a commercial sample of calf thymus DNA supplied 
by Messrs. British Drug Houses, which probably 
consisted of degraded material extracted by acid and 
alkali treatment. Under the microscope ( x 400) the 
precipitates appeared as coacervate drops about 3 u 
in diameter which in some cases seemed to solidify 
on standing. 

Degraded samples of DNA obtained by boiling 
aqueous solutions for different times were precipitated 
in the same way. Fig. 2 shows that DNA is more 
easily precipitated by hydrochloric acid the more it 
is degraded. It seems that in the precipitation of 
DNA by ionic precipitants the low molecular weight 
material is precipitated first, in contrast to the action 
of non-solvents on organic solutions of uncharged 
polymers. It will be interesting to see if this behaviour 
is typical of polyelectrolytes in general. The presence 
of sodium chloride also facilitates the precipitation 
(Fig. 2), probably due to the binding of Nat by the 
DNA. The hydrochloric acid precipitant does not 
significantly degrade the DNA (at least not suffi- 
ciently to affect the precipitation) since a sample 
which was made 0-2 _M in hydrochloric acid and 
neutralized with sodium hydroxide gave precisely the 
same precipitation curve as a sample dissolved directly 
in 0-2 M sodium chloride (Fig. 2). In contrast, a 
sample treated with alkali and then neutralized by 
acid showed considerable degradation. Fig. 2 shows 
the effect of mixing a high molecular weight and a 
degraded sample; the same type of curve is still 
obtained with no extra inflexion. 

The breaks in the curves in Fig. 1 at approximately 
90 per cent turbidity for DNA from calf thymus sug- 
gest that there are two kinds of solute particles in 
these solutions. Two widely separated fractions of 
the same species will not produce a break in the 
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Fig. 1. Different samples of DNA. 1, calf thymus DNA, S‘; 
2, calf thymus, Al*; 3, calf thymus, 75/4°; 4, calf thymus, 
G1(1) 7; 5, herring sperm, from Messrs. Glaxo, Ltd.; 6, wheat 
germ, M1 * 
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Fig. 2. Effects of salt, degradation and mixing high and low 
molecular weight samples. 1, Calf thymus DNA, S, in aqueous 
solution; 2, S in 0-05 M NaCl; 3, S in 0-2.M NaCl; @1(1) in 
0-2 M NaCl; G1(1) made 0-2 M in HCl then neutralized by NaOH ; 
4, Al, untreated; 5, Al boiled 8! min.; mixture of equal quant- 
ities untreated Al and Al boiled 5 min.; 6, Al boiled 30 min. 


curve as shown by the curve for the mixture in Fig. 
2. This is in agreement with the suggestion of Sadron* 
that some of the properties of DNA solutions are 
consistent with the presence of two kinds of particles, 
one type being significantly larger than the other. 
All the samples of DNA from calf thymus examined 
showed this effect but those from wheat germ and 
herring sperm did not. Cecil and Ogston* found that 
thymus DNA which had been brought to pH 3-5 sedi- 
mented as two components. In other respects the 
general shape of the precipitation curves does not 
clearly indicate whether the DNA is polydisperse 
since the mixed sample (Fig. 2) gave the same shaped 
plot as all the others. Attempts to separate useful 
quantities of turbid precipitates from these very 
dilute solutions have not so far been successful. 

Measurements of the extinction angles at low 
gradients in streaming birefringence were made and 
values of (tan a), calculated. These results show 
that the amount of hydrochloric acid necessary to 
effect precipitation is a function of the molecular size 
of the DNA. The table shows that the value of 
log19(tan a), is proportional to the quantity of hydro- 
chloric acid necessary to precipitate 50 per cent of the 
DNA for the untreated samples. This may therefore 
be used as a rapid method of comparing the molecular 
sizes of different samples of DNA. 


Log, (tan a), 0-40 0-08 -—0-06 -—0-15 -1-35 
Vol. HCl (c.c.) producing 
50 per cent turbidity 4:73 4-40 4-04 3°80 2-26 


This work is being extended and fuller reports 
should appear in due course. One of us (M. R. P.) 
is grateful to the Department of Scientific and 
Industrial Research for a research grant. 


A. R. MATHIESON 
M. R. PortTER 
Department of Chemistry, 
University, Nottingham. 
Jan. 20. 
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Action of Coumarin Anticoagulants on a 
Possible New Serum Clotting 
Factor 


THERE have been several reports in recent years 
suggesting that a blood coagulation factor other than 
factor VII or prothrombin may be affected by the 
administration of coumarin anticoagulant drugs. 
Dam (personal communication, 1952) has detected 
such a factor in his experimental work in chickens, 
and more recently Koller! described a new factor, 
deficient in the blood of patients receiving coumarin 
anticoagulants, and unaffected by vitamin K. 

Using serum from coumarin-treated patients as a 
source of factor VII and Christmas factor in the blood 
thromboplastin generation test®, we have found that 
thromboplastin generation may be impaired when 
the corresponding one-stage test of Quick, which 
measures principally factor VII, is normal or very 
nearly so (Fig. 1). This has occurred both early in 
treatment before the one-stage test has lengthened, 
and on cessation of treatment soon after it has 
returned to normal. The same observation has been 
made after a single dose of a coumarin drug insuffi- 
cient to make any change in the one-stage test. The 
sera from these patients gave normal blood thrombo- 
plastin generation in mixtures of platelets and plasma 
treated with aluminium hydroxide when they were 
not under the influence of the drug. 

We have hesitated to ascribe these results to action 
on a new factor because the possibility existed that 
they might be due to an effect on Christmas factor, 
or that the thromboplastin generation test was a more 
sensitive index of factor VII deficiency than the one- 
stage Quick test. We now have carried out the 
thromboplastin generation test using more than two 
hundred samples of coumarinized serum in mixtures 
of normal platelets and plasma treated with alum- 
inium hydroxide, and find that there is no apparent 
correlation between the results and moderate factor 
VII deficiency as indicated by the Quick test*. 
Moreover, we have found a similar phenomenon in 
patients with hepatocellular disease, but not so far 
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Fig. 2. (1) Normal thromboplastin generation using serum from 
patient with hepatitis: Quick test, 18 sec. (control. 11 sec.), 
(2) Impaired thromboplastin generation three days later, using 
serum from same patient: Quick test, 15 sec. (control, 12 sec.) 


in obstructive jaundice. Fig. 2 shows normal 
thromboplastin generated in a mixture of platelets 
and plasma treated with aluminium hydroxide by 
the serum of a patient with infective hepatitis at a 
time when his Quick test was prolonged to 18 see. 
(control 11 sec.) owing to deficiency of factor VII. 
Three days later his serum gave impaired thrombo. 
plastin generation, although his Quick test was now 
15 sec. (control 12 sec.). 

There is some evidence, therefore, in support of 
the suggestion by Koller that an additional factor is 
present in serum, though to our knowledge the 
behaviour of Christmas factor during coumarin 
administration or in liver disease has not yet been 
sufficiently studied to exclude deficiency in this 
factor™as a cause of these findings. 

W. WALKER 
R. B. Hunter 
Department of Pharmacology and Therapeutics, 
University of St. Andrews Medical School, 
Queen’s College, 
Dundee. 
May 4. 
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Unsuccessful Attempt to demonstrate a 
Paralytic Factor in Serum of Myasthenia 
Gravis Patients 


So far there has not yet been any clear confirmation 
of the experiments of Wilson and Stoner, Adler? and 
others which were thought to have demonstrated the 
presence of a curare-like substance in the serum of 
myasthenic patients. As the presence of such a 
circulating paralytic factor cannot explain the ab- 
normal reaction of myasthenic patients when injected 
with decamethonium*, we thought it desirable to 
attempt further confirmation of the results obtained 
by Wilson and Stoner. 
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We have had an opportunity of examining the 
serum of three patients who were suffering from 
serious myasthenia. Treatment was stopped 24 hr. 
before the experiments and the serum was examined 
within two hours after bleeding. The following 
experiments were carried out. 

(1) Three dogs were injected intravenously with 
the serum (10, 40 and 60 ml.). They were then trotted 
for about half an hour. No abnormal fatigue could 
be ascertained. 

(2) Fifteen cats were anesthetized with luminal, 
whereupon the peripheral end of the severed sciatic 
nerve was stimulated with square-wave impulses. 
We applied tetanic stimulation with different fre- 
quencies up to 300 stimuli per second and single 
twitch stimuli (frequency : 54 impulses in 10 min.). 
The isotonic contractions of the tibialis muscle were 
recorded. The serum was injected intravenously 
(5-10 ml.), intramuscularly into the tibialis muscle 
(3-5 ml.) and intra-arterially into the art. femoralis 
(3 ml.). The serum could not be shown to cause a 
decrease of the contractions. 

(3) Twenty rats were anesthetized with urethane, 
and the peripheral end of the severed sciatic nerve 
was stimulated with square-wave impulses. Only 
single-twitch stimuli were applied, the frequency 
being 54 impulses in 10 min. The serum was injected 
intravenously (5 ml.). In this experiment, too, we 
failed to find any decrease of the isotonic. contractions 
(that is, of the m. gastrocnemius). 

(4) 5 ml. of serum was added to the Tyrode’s 
solution of an isolated phrenic-diaphragm preparation 
of a rat as recommended by Biilbring. The bath 
contained 100 ml. The serum had no effect on the 
contractions of the diaphragm. 

(5) To the Ringer’s solution of an isolated rectus 
abdominis preparation of a frog we added 2 ml. 
of serum, the bath containing 15 ml. Contractions 
of the muscle were evoked with 5 ugm. acetylcholine. 
The serum of the patient caused a marked decrease 
of the muscular contractions, but it was no greater 
than that brought about by the control serum. So 
we may ascribe this decrease of the contraction to 
the cholinesterase of the serum. 

(6) 3 ml. of serum was injected into a lymph 
space (saccus thoracis) of a frog. During the following 
two hours, no abnormal flaccidity of the muscles 
could be observed. 

(7) 7 ml. of serum of a myasthenic patient was 
injected into the m. flexor digit. subl. of a normal 
volunteer and of another patient. There was no 
objective decrease of muscular strength. 

Although our experiments cannot be regarded as 
a definite proof against the theory that blood of 
myasthenic patients contains a substance which 
resembles curare, we believe that this conception 
appears less likely in the light of our results. 


W. LAMMERS 
Department of Pharmacology and Endocrinology, 
National Institute of Public Health, 
Utrecht. 
D. v. p. Most van SpiskK 
Department of Neurology, 
State University, 
Utrecht. 
Feb. 22. 


Wilson, A., and Stoner, H. B., Quart. J. Med., 18, 1 (1944). 

* Adler, H., Deut. Z. Chirurgie, 250, 614 (1938). 

* Zaimis, E. J., Churchill-Davidson, H. C., and Richardson, A. T., 
Nature, 170 617 (1952). 
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A Remarkable Family with the Rare 
Human Isoantibody Anti-Tjo in Four 
Siblings: Anti-Tjo and Habitual Abortion 


RECENTLY, Iseki and Masaki! reported what they 
believed to be a new isoagglutinin in the serum of a 
27-year old patient who had six pregnancies all ending 
in abortions at two to five months. The serum of 
this group A, Rh-positive patient agglutinated the 
blood of each one of a hundred random bloods of 
groups O and A, independent of their Rh status. The 
serum, however, failed to react with its own red 
cells and the red cells of three out of four siblings. 
On the basis of absorption experiments, we believed 
that we were dealing with a single antibody which 
appeared to be different from anti-k (anti-Cellano) 
and anti-e, both of which give very high incidence 
of positive reactions. 

Blood specimens (serum and clots) of the propositus 
and her three compatible siblings were sent by air- 
mail to the Ortho Research Foundation for identifica- 
tion of this unusual antibody. The sera and three 
of the clots were in excellent condition when received, 
but the blood of the propositus was completely 
hzmolysed. 

On testing the four sera with fifty random group O 
bloods, positive reactions were obtained with all 
bloods. Each of the four sera, however, failed to 
react with the group O red blood cells of the Virginia 
patient in whose serum Levine et al.? described the 
first example of anti-7j¢. Furthermore, the red cells 
of the three siblings failed to react with their own 
four sera and with three stock samples of anti-7j4. (In 
testing the two group A siblings, the activity of anti-A 
was neutralized by the addition of group A specific 
substance.) Thus, this unique Japanese family pro- 
vides four additional examples of anti-7'j4 to the four 
already published and an additional five identified 
by one of us (P. L.). In all, there are now thirteen 
examples of anti-7j@ in seven families scattered over 
five continents*. 

The significant data in the Japanese family follow : 


Reaction with 
anti-T je 
Father O MN - 
Mother died 

Sib. $.6O 
Sib. ¢ > A 
Sib. ¢ y. 
Sib. ; O 
Sib. 5 O 


parents not related to 
‘i each other 


6 miscarriages 
unmarried 
R,R, 
RR, 


150 random bloods as 
Red cells of Virginia patient 0 


The red cells of siblings 3, 4 and 5 were Fy positive 
and negative for Kell, Le* and Jk*. The antibody 
in each of the four siblings gave titres of 1/1 to 1/2 
at 37° and 1/4 to 1/16 at 18°C. At 37°C. only 
traces of hemolysis were observed, but this may be 
due to deterioration of the complement in the interval 
of fourteen days between the shipment from Japan 
and the tests in Raritan, New Jersey. 

In the absence of a history of antigenic stimulus by 
a transfusion, it may be assumed that anti-Tja is a 
naturally occurring antibody, which is regularly 
present if the red cells lack the very frequent blood 
factor Tj¢. In each case, the individual is of the very 
rare genotype 7'j°7j> which determines the presence 
of anti-7'j*—a state of affairs which is quite analogous 
to the distribution of anti-A and anti-B in the scheme 
of the four blood groups. 

Levine and Koch* have shown that the specificity 
of anti-7'j¢ is distinct from that of the anti-H produced 
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by the three group O, Le(a +), Tj(a +) Indians 
described by Bhatia et al.t. This variety of anti-H 
resembles anti-7j* in its regular occurrence with 
a specific and very rare genotype and its reactions 
with all random bloods tested. Of the thirteen 
individuals producing or possessing anti-7'j*, nine 
are in group O and four in group A, and with 
one exception all those tested with anti-Le* are 
negative. 

The occurrence of six consecutive miscarriages of 
the propositus of the Japanese family is very remark- 
able, and their etiological relationship to the presence 
of anti-7'j* is suggested by a history of miscarriages 
in each one of eleven pregnancies of three patients 
(4, 4 and 3 respectively) studied by Zoutendyk and 
Levine’, Hirszfeld and Grabowska‘ and Levine et al.?. 
If one includes the Australian patient with one mis- 
carriage (Walsh and Kooptzoff*), there is a total of 
eighteen miscarriages with no full-term pregnancies in 
five patients with anti-7j4, all of whom are in the 
child-bearing age. The only exceptions are the first 
two Virginia siblings aged sixty-six and forty-three, 
in one of whose sera anti-7'j# was first identified as a 
new antibody. Although not found in the younger 
sibling in 1951, anti-7j* was demonstrated in 1953. 
The two siblings had eleven (four and seven respect- 
ively) full-term, normal and successful pregnancies 
with no miscarriages. It now appears that the 
gastric adenocarcinoma in the older sibling bears no 
relationship to the presence of anti-7j* (Walsh and 
Kooptzoff®). 

SHoEI IsEex1 
Suingu Masaki 
Puitre LEVINE 
Department of Legal Medicine, 
Gunma University, 
Maebashi, Japan ; 
and 


Rh Testing Laboratory, 
Ortho Research Foundation, 
Raritan, New Jersey. 
March 1. 


1 Iseki, S., and Masaki, S., Gunma J. Med. Sci., 2, 293 (1953). 

* Levine, P., Bobbitt, O. B., Waller, R. K., and Kuhmichel, A., Soe. 
Exp. Biol. and Med., 77, 403 (1951). 

* Levine, P., and Koch, E. A., Science (in the press). 

* Bhende, Y. M., Deshpande, C. K., Bhatia, H. M., Sanger, R., Race, 
tt063y Morgan, W. T. J., and Watkins, W. M., Lancet, i, 903 

52). 

5 Zoutendyk, A., and Levine, P., Amer. J. Clin. Path., 22, 630 (1952). 

* Hirszfeld, L., and Grabowska, M., Experientia, 8, 355 (1952). 

7 Levine, P., Koch, E. A., Pryer, B., aad Michel, W. O. (in preparation). 

® Walsh, R. J., and Kooptzoff, O., dust. J. Exp. Biol. and Med. (in 
the press). 


Antitubercular Effect of an Extract of 
Adhatoda vasica 


Adhatoda vasica is a small sub-herbaceous bush 
which grows all over the plains of India and is 
extensively used in indigenous medicine as a remedy 
for colds, cough, bronchitis and asthma. Hooper 
(1888) carried out its chemical analysis and found 
that it contained an odorous volatile principle and an 
alkaloid called vasicine. The alkaloid was found to 
have no action on tubercle bacilli (Chopra et al., 
1925). 

The antitubercular activity of the volatile principle, 
which was obtained by steam distillation of the leaves, 
was determined by the serial dilution method, and 


the results are shown in the accompanying table. 
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— 
Inhibitory 

concentration 
(vam. /c.c,) 


—| 


Drug Strain No. Tnoculum 





B-19-4 (human) | 0-01 mgn../c.c. 
B-19-3 (bovine) be 
B-19-1 (avian) me 
B-19-4 * 


Volatile 
principle 


Streptomycin 











——et 


The activity of the drug is thus less than half that 
of streptomycin. 

The drug does not produce any toxic symptoms in 
a dose of 2:3 gm./kgm. when administered to mice 
orally or subcutaneously. 

Various concentrations of the drug were incor. 
porated in the culture of bovine tubercle bacilli in 
liquid media, and the effect was studied under the 
electron microscope at various intervals. Under the 
influence of the drug there is inhibition of growth 
and the bacilli swell up (Figs. 1 and 2). 


(1) Bovine strain of tubercle bacilli four days old. (2) Bacilli 

after 4 days treatment with active extract of Adhatoda vasica. 

< 10,500. Electron micrographs by Dr. A. Pande and K 
Bahadur, National Physical Laboratory, New Delhi 


Details of this work will be published in the Indian 
Journal of Medical Research. 

m. <. 
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GuptTa* 
CHOPRA 





























Drug Research Laboratory, 
Jammu, India. 


* Present address: Vallabhbhai Patel Chest Institute, Delhi. 


Preparative Circular Paper Chromatography 


From the preparative aspect, the conventional 
paper chromatographic technique is rather limited, in 
that only a few micrograms of material can be spotted 
on a single strip or sheet, and the labour involved in 
the separation of even milligram quantities in this 
way is enormous. From this point of view the circular 
paper chromatographic technique! offers great possi- 
bilities. By a suitable modification of this technique, 
it has been found possible to obtain from a single 
chromatogram material of individual components 
from a mixture of sugars sufficient for the determina- 
tion of physical constants and preparation of 
characteristic derivatives. 

The essential features of the technique consists in 
the use of thick and large-size circular filter paper 
(Whatman No. 3, 35 cm. diam.) and the application 
of the multiple development technique. The method 
consists in spotting 0-1-0-2 ml. at a time of the 
sample containing a mixture of sugars (about 20 per 
cent each of three to five sugars) at the centre of the 
paper and drying before another aliquot is super- 
imposed on it until 0-5 ml. of the solution has been 
applied. The size of the spot can be as large as 
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Chromatogram showing the separation of large amounts of sugars 
from a mixture. 
(1) Lactose (120 mgm.); (2) maltose (100 mgm.); (3) glucose 
(100 mgm.); (4) xylose (100 mgm.); (5) rhamnose (50 mgm.). 
Whatman No. 3 paper; 35 cm. diam. Solvent: n-butanol—pyri- 
dine-water (60 : 40: 30). Four developments. Reagent: aniline- 
diphenylamine—phosphoric acid 


1-5 in. in diameter. Using n-butanol—pyridine—water 
(60: 40: 30) as the developing solvent and applying 
the multiple development technique (four develop- 
ments) previously described for the resolution of 
sugars by the circular technique’, clear separation 
of the sugars can be obtained. The bands relating to 
the individual sugars can be marked with pencil by 
cutting small sectors at different regions of the paper 
and using them as guide sectors after treatment with 
a chromogenic reagent. The marked-off zones are 
cut from the paper and the sugars are eluted with 
water, concentrated and crystallized in the usual 
manner. In this way 300-500 mgm. of sugars per 
sheet can be separated and isolated. More than one 
paper can be developed at a time by spotting the solu- 
tion on each paper and placing them one above the 
other clamped between two thick glass plates having 
a hole at the centre. The development can be carried 
out by inserting a cylindrical paper wick through 
the holes, and reaching the solvent in a beaker. By 
this procedure it is possible to develop four or five 
chromatograms at a time. In this way large amounts 
of sugars can be separated. The accompanying 
photograph shows an example of the application of 
this technique, which should be of wide application 
as @ preparative method of isolation of sugars and 
other substances which can be separated by paper 
chromatography. 

A detailed account of this technique will be sub- 
mitted for publication in the Journal of the Indian 
Institute of Science. 

K. V. Giri 

Department of Biochemistry, 

Indian Institute of Science, 
Bangalore, 3. 
Feb. 12. 
Giri, K. V., and Rao, N. A. N., Nature, 169, 923 (1952); J. Ind, 
Inst. Sei., 34, 95 (1952); Nature, 171, 1159 (1953). 


* Giri, K. V., and Nigam, V. N., Naturwissenschaften, 40, 343 (1953); 
J. Ind. Inst. Sci., 36, 49 (1954). 
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Recovery of Lecithin from the 
Lecithin - Cadmium Chloride Complex 


ALTHOUGH cadmium chloride has been in use at 
least since 1868 as a precipitant for lecithin, no com- 
pletely satisfactory method for the removal of cad- 
mium chloride from the complex formed in this 
manner has been devised. Strecker! used hydrogen 
sulphide to precipitate the cadmium. Bergell?, in 
1900, made use of ammonium carbonate, and Levene 
and Simms’, in 1921, introduced the procedure in 
recent common use, namely, treatment of a chloro- 
form solution of lecithin — cadmium chloride with dry 
ammonia — methanol solution, both procedures result- 
ing in the precipitation of a cadmium ammonium 
chloride complex. All these methods, in addition to 
resulting in poor yields, expose the easily oxidizable 
and labile lecithin to undesirably harsh treatment, 
with the result that, however pure the lecithin — 
cadmium chloride complex may have been, the 
lecithin finally isolated is once more somewhat 
impure. 

It seemed probable that ion-exchange resins could 
be used to remove the cadmium chloride from the 
lecithin complex if a solvent could be found which ful- 
filled all the following conditions: (a) the complex 
would be soluble in the solvent, (b) the lecithin would 
be soluble, (c) the solvent would be sufficiently polar 
in character to enable the ion-exchange resin to 
function, and (d) it would not dissolve or in any other 
way alter the resin. A mixed solvent consisting of 
ethanol—water—chloroform (7:3:1 by volume) has 
been found to fulfil these conditions and to function 
as expected. (It is advantageous first to dissolve the 
lecithin - cadmium chloride in chloroform and after- 
wards to add the required amount of 70 per cent 
ethanol.) 

The self-indicating, monobed resin ‘Amberlite 
MB-3’ (Resinous Products and Chemical Company) 
was used. Lecithin — cadmium chloride was prepared 
from soya bean phospholipids (kindly supplied by 
Victory Mills, Toronto) by the usual methods and 
once purified by the method of Pangborn‘. 

A description of two experiments will serve to 
illustrate the results which have been obtained. 
‘Amberlite MB-3’ was equilibrated, in a flask, with 
several changes of the mixed solvent, after which a 
column of resin 10 cm. in height was prepared in an 
absorption tube 1 cm. in diameter and the solvent 
drawn off just to the top of the resin column. 500 
mgm. of lecithin-—cadmium chloride (containing 
15-0 mgm. of phosphorus) in 10 ml. of the mixed 
solvent was introduced above the resin and allowed 
to flow down by gravity through the column at the 
rate of 1 ml. in 5 min. The solution was followed by 
more of the solvent at the same rate until six 5-0-ml. 
fractions of the effluent had been collected. On 
analysis these were found to contain 0, 0-65, 6-7, 7-0, 
0-65 and 0 mgm. of phosphorus respectively, thus 
accounting for all the phosphorus. The third effluent 
fraction contained 3-04 mgm. of nitrogen representing 
a@ nitrogen — phosphorus ratio of 1: 1-00. Neither 
cadmium nor chloride was to be found in any of 
the effluent fractions. 

On a slightly larger scale, 2,308 mgm. of lecithin —- 
cadmium chloride in 45 ml. of the mixed solvent 
was passed at the same rate through a resin column 
0-9 cm. x 25 cm. (a 25-ml. burette was used) and 
followed by 50 ml. of the same solvent at a somewhat 
faster rate. The effluent was collected in a weighed 
300-ml. standard-joint flask and the solvent distilled 
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off in vacuo under nitrogen with 
an all-glass apparatus. (The 
water-bath temperature was not 
above 30° C.) Three 10-ml. 
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portions of absolute ethanol were 

added and each successively dis- Fig. 1. 
tilled off under the same con- 

ditions to effect removal of the water. Finally, 
the contents in the flask were dried to a constant 
weight in a vacuum desiccator over phosphorus 
pentoxide and in the presence of nitrogen. The 
lecithin, a transparent, colourless and amorphous 
solid, was dissolved in absolute ethanol, quantitatively 
transferred to a 50-ml. volumetric flask and made 
to volume. The weight of the lecithin thus prepared 
was 1,777 mgm. According to Baer and Kates*, the 
complex has the structure (lecithin), (cadmium 
chloride),. Assuming a molecular weight of 802 
for this lecithin, the yield should have been 1,720 
mgm. A lecithin containing one molecule each of 
stearic and linolenic acids would have a molecular 
weight of 802 and the following calculated analytical 
figures: P, 3-86; N, 1-75 per cent ; iodine number, 
95; analysis gave P, 3-83; N, 1-73; choline-N, 
1-73 per cent*; N:P ratio, 1:1-00; iodine number, 
86. (It is not to be construed that this is evidence 
for the presence of stearic or linolenic acids.) The 
lecithin is optically active, [a] = 7-0 (in ethanol). 
A 10 per cent solution of the lecithin in ethanol has 
been kept at room temperature for two months 
without discoloration. 

The method described here, when used in con- 
junction sith the excellent procedure of Pangborn 
for the purification of lecithin - cadmium chloride, 
makes possible the easy preparation of naturally 
occurring, unsaturated lecithins with a high degree 
of purity. 

This work was assisted by a grant from the Division 
of Medical Research, National Research Council of 
Canada. 

L. B. MacpHERSON 

Department of Biochemistry, 

Dalhousie University, 
Halifax, N.S. Feb. 10. 
1 Strecker. A., Liebigs Ann., 148, 77 (1868). 
? Bergell, P., Ber. deutsch. chem. Ges., 33, 2584 (1900). 
> Levene, P. A., and Simms, H. S., J. Biol. Chem., 48, 185 (1921). 
* Pangborn, M. C., J. Biol. Chem., 187, 545 (1941); 161, 71 (1945). 
* Baer, E., and Kates, M., J. Amer. Chem. Soc., 72, 942 (1950). 
* Handler, P., Biol. Symposia, 12, 361 (1947). 


Soil Recolonization Tube for studying 
Recolonization of Sterilized Soil by 
Micro-organisms 


Stupises of recolonization by fungi and bacteria 
of soil sterilized, or partially sterilized, by steam or 
by various fumigants such as formalin, carbon 
disulphide and chloropicrin have been made by many 
investigators. A -difficulty common to all such 
investigations has been that of taking samples of 
the soil in the process of recolonization for plating 
out and determination of the recolonizing micro- 
organisms. If the soil has been treated in situ in 
the field, it is necessary to dig profile pits, from the 
sides of which samples can be taken’. If the soil 
has been treated in laboratory containers, it may be 
necessary to sacrifice one container of soil for each 
series of samples taken, and this makes it impossible 
to make consecutive observations on the soil in a 


Soil recolonization tube : 


hatched, non-sterile inoculum; stippled, sterile gojj 
single container. Furthermore, the disturbance 
consequent upon removal of soil before taking a 
sample much increases the likelihood of contamina. 
tion of the soil samples by adventitious micro. 
organisms. To overcome these difficulties, the ‘soil 
recolonization tube’, illustrated in Fig. 1, has been 
designed and found useful in the study of fungal 
recolonization of sterilized soil. It is proving equally 
useful for the investigation of soil recolonization by 
bacteria. By the use of this apparatus, soil samples 
can be taken with the minimum of labour and of 
disturbance to the surrounding soil; moreover, 
successive samples of soil can be taken from a single 
recolonization tube for an indefinite period, and the 
succession of recolonizing organisms in space and 
time can be properly studied. 

The recolonization tube consists of an 18-in. length 
of ‘Pyrex’ glass tubing, of 1l-in. internal diameter, 
to which six side-arms, 1 in. long and } in. internal 
diameter, are fused at 2-in. intervals. The tube is 
packed with moist soil, which has previously been 
passed through a 2-mm. sieve and adjusted to a 
moisture content of 40 per cent saturation. Trim 
and even packing is secured by tamping after each 
addition of 25 gm. of soil. After the tube has been 
filled, the open ends of the main tube and of the six 
side-arms are plugged with cotton wool and the whole 
tube is weighed ;_ soil moisture content can then be 
maintained at the original level by periodical weigh- 
ing and restoring to original weight by addition of 
sterile water through the side-arms (starting at the 
end farthest from the inoculum of unsterilized soil). 
If recolonization of steamed or autoclaved soils is 
to be studied, the tubes can be steamed or autoclaved 
in the usual way ; for treatment of soil with a fumi- 
gant such as carbon disulphide or chloropicrin, the 
cotton-wool plugs are replaced, for the duration of 
the treatment, by rubber bungs. After the steriliza- 
tion treatment has been completed and the necessary 
additional period allowed for evaporation of a volatile 
fumigant, an inoculum of unsterilized soil is added 
at one end of the recolonization tube. At suitable 
intervals of time, small samples of soil are removed 
through the side-arms of each tube, and from them 
‘Warcup soil plates’ are made for determination of 
the fungus flora’. 

Consistent results have been obtained with this 
technique in successive trials of sterilized and re- 
inoculated Kettering loam soil. After steam treat- 
ment at 1 atm. pressure for 30 min. on two successive 
days, the first fungal colonists following reinoculation 
with unsterilized soil were phycomycetous species, 
such as Pythium acanthicum and Zygorrhynchus 
vuilleminii. These were regularly followed by 
Trichoderma viride, Mucor ramannianus and Fusarium 
caeruleum. If the soil was not packed sufficiently 
firmly, however, Trichoderma viride tended to be the 
first fungal colonizer. 

E. Evans 

Botany School, 

Cambridge. 
Feb. 24. 
1 Warcup, J. H., Trans. Brit. Myce. Soe., 34, 519 (1951). 
*Warcup J. H., Nature, 166, 117 (1950). 
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FORTHCOMING EVENTS 


Monday, June 21 


RoYAL GEOGRAPHICAL Society (at 1 Kensington Gore, London, 
§,W.7), at 3 p.m.—Annual General Meeting. 

INSTITUTE OF METAL FINISHING (at the Northampton Polytechnic, 

+. John Street, London, E.C.1), at 6.15 p.m.—Mr. R. L. Samuel and 

A. Lockington: “Chromium Diffusion as a Commercial 


Friday, June 25—Saturday, June 26 
BRITISH MYCOLOGICAL Society (at Cambridge)—Scientific Meeting. 
friday, June 25 
At 10.30 a.m. (at the National Institute of Agricultural Botany, 
Cambridge)—Twenty-eighth Annual Plant Pathology Field Day. 
Saturday, June 26 


{t 9.30 a.m. (in the Large Lecture Room, Botany School, 
bridge)—Scientific Papers on “Infection Phenomena”. 


Cam- 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

BIOCHEMIST to take part in work on the formation of protein com- 
plexes in the dyeing leaf and related problems, with particular reference 
to soil forming processes—-The Secretary, Department of Forestry, 
Imperial Forestry Institute, University of Oxford (June 23). 

DEPUTY CONTROLLER (graduate in physics, chemistry or fuel 
technology, and experienced in domestic fuel utilization, and the 
assessment of coke qualities) AT THE PHYSICAL TESTING LABORATORIES, 
Bloom Street, Salford, to supervise the examination and testing of 
all types of gas and coke appliances for domestic use—The Secretary, 
Western Gas Board, 60 Whitworth Street, Manchester 1 
(June 24). 

ASSISTANT, Grade 
istRy—The Clerk to the Governors, 
Road, London, 8.W.3 (June 25). 

RESEARCH ASSISTANT IN THE DEPARTMENT OF 
matics, for theoretical work on upper atmospheric 
Professor of Applied Mathematics, Queen’s University, 
(June 25). 

(ssIsTANT, Grade B (with a degree or equivalent qualification, and 
preferably with industrial and/or teaching experience) IN THE DEPART- 
MENT OF METALLURGY, County Technical College, Wednesbury—The 
Director of Education, Department F.E., County Education Office, 
Stafford (June 26). 

ASSISTANT LECTURER (with special qualifications in applied mathe- 
matics) IN MATHEMATICS—The Registrar, The University, Man- 
chester (June 26). 

ASSISTANT LECTURER (with special qualifications in petrology) IN 
GEOLOGY—The Registrar, Trinity College, Dublin (June 26). 

EXPERIMENTAL OFFICERS (2) (with a pass degree, H.N.C. or equiva- 
lent, in physics), or ASSISTANT EXPERIMENTAL OFFICERS (2) (with 
G.C.E. in three subjects at advanced level, two of which must be in a 
science subject), AT THE NATIONAL PHysiIcaAL LABORATORY, Tedding- 
ton, Middlesex, for work on (a) precision temperature and pressure 
measurements, and (b) radiology—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), 26 King Street, London, 
8.W.1, quoting A.149/54A (June 26). 

LECTURER (honours graduate, with a knowledge of advanced 
physical metallurgy and an interest in X-ray metallography) IN THE 
DEPARTMENT OF METALLURGY—The Registrar, The University, 
Liverpool (June 26). 

LECTURER (preferably with special qualifications in paleontology 
and stratigraphy) IN GEOLOGY—The Registrar, King’s College (Univer- 
sity of Durham), Newcastle-upon-Tyne (June 26). 

SCIENTISTS, Grade II or IIf (with a first- or good second-class 
honours degree in physics, engineering, biology, mathematics or 
statistics, and experience in field, laboratory or operational research, 
and preferably with experience in the writing of research reports) 
IN THE FIELD INVESTIGATION GROUP, to carry out field work at 
collieries, and some will take charge of small teams—The National 
Coal Board Establishments (Personnel), Hobart House, London, 8.W.1, 
quoting TT/781 (June 26) 

ASSISTANT AGRICULTURAL ECONOMIST (with a degree in economics 
or agriculture with economics) IN THE DEPARTMENT OF AGRICULTURAL 
Economics—The Registrar, The University, Manchester (June 28). 

LECTURER IN PHyYsioLoGYy—The Secretary of University Court, 
The University, Glasgow (June 28). 

PRINCIPAL SCIENTIFIC OFFICER (preferably with some previous 
experience in the physiology of the nervous system and of the special 
senses, and a first- or second-class honours degree in an Sa 
8 ct) at the R.A.F. Institute of Aviation Medicine, Centrif 

South Farnborough, Hants, to take charge of small scient: 
unit concerned with the effects of acceleration on man and cdimals, 
and to be responsible for detailed planning, from a fundamental 
aspect, of a long-term programme of a physiological nature dealing 
largely with changes in the circulation—The Civil Service Com- 
mission, Scientific Branch, 30 Old Burlington Street, London, W.1, 
quoting 8.4339/54 (June 28). 

RESEARCH SCIENTISTS (with a good university degree or equivalent 
in physics, physical chemistry or electrical engineering) for work on 
coal preparation, also laboratory and pilot scale investigation into 
hovel methods of separating coal from associated minerals—The 
National Coal Board Central Research Establishment, Stoke Orchard, 
hear Cheltenham, Glos, quoting TT/783 (June 28). 


3 (with good academic qualifications) Iv CHEM- 
Chelsea Polytechnic, Manresa 


APPLIED MATHE- 
physics—The 
Belfast 


NATURE 


1197 


UNIVERSITY DEMONSTRATOR (preferably with qualifications in 
stratigraphy) IN THE DEPARTMENT OF GEOLOGY, University of Cam- 
bridge—Mr. W. B. Harland, Secretary of the Appointments Com- 
mittee of the Faculty of Geography and Geology, Sedgwick Museum 
of Geology, Downing Street, Cambridge (June 29). 

ANALYTICAL CHEMIST IN THE DEPARTMENT OF AGRICULTURAL 
CHEMISTRY—The Registrar, Wye College, near Ashford, Kent (June 30). 

LECTURER IN BIOCHEMISTRY at University College, Dundee—The 
Secretary, University of St. Andrews, College Gate, St. Andrews 
(June 30). 

LECTURER IN ECONOMIC STATISTICS at the University of Sydney, 
Australia—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W.C.1 (Australia, June 30). 

LECTURER IN HISTOLOGY within the Department of Anatomy— 
The Medical Secretary, Middlesex Hospital Medical School, London, 
W.1 (June 30). 

LECTURER (with special interests in fluid mechanics) IN ENGINEERING 
—The Registrar, King’s College, Strand, London, W.C.2 (June 30). 

LECTURERS, Grade I, IN AGRICULTURE, and an ASSISTANT LECTURER 
IN ANIMAL HUSBANDRY, at University College, Ibadan, Nigeria—The 
Secretary, Inter-University Council for Higher Education in the 
Colonies, 1 Gordon Square, London, W.C.1 (June 30). 

PuHysicistT, basic grade (with a first- or second-class honours degree 
in physics, whose main interests lie either in classical physics or in 
atomic physics), IN THE REGIONAL PHYSICS DEPARTMENT—The 
Administrative Officer, Board of Management for Glasgow Western 
Hospitals, Regional Physics Department (Western Regional Hospital 
Board), 9-11 West Graham Street, Glasgow, C.4 (June 30). 

PROFESSOR OF AGRICULTURE—The Registrar, The University, 
Reading (June 30). 

LECTURER IN CHEMICAL PATHOLOGY at the University College of 
the West Indies—The Secretary, Senate Committee on Higher Educa- 
tion in the Colonies, University of London, Senate House, London, 
W.C.1 (July 1). 

LECTURER IN PsycHoLOGy—The Secretary, London School of 
Economics and Political Science, Houghton Street, Aldwych, London, 
W.C.2 (July 1). 

RESEARCH ASSISTANT (with a degree in chemistry) IN THE DEPART- 
MENT OF CHEMISTRY AND BIOLOGY—The Secretary, Norwood Technical 
College, Knight’s Hill, West Norwood, London, S.E.27 (July 1). 

LECTURER IN BIOPHYSICS IN THE DEPARTMENT OF PHYSIOLOGY— 
The Secretary, The University, Edinburgh (July 3). 

SENIOR LECTURER, and a LECTURER, Grade I, IN CHEMISTRY, at 
University College, Ibadan, Nige ria—The S Sec retary, Inter-University 
Council for Higher Edueation in the Colonies, 1 Gordon Square, 
London, W.C.1 (July 3). 

ASSISTANT LECTURER IN PuHysics—The Registrar, 
College of North Staffordshire, Keele, Staffs (July 10). 

CHAIR OF CHEMISTRY in Makerere College, University College of 
East Africa—The Secretary, Inter-University Council for Higher 
Education in the Colonies, 1 Gordon Square, London, W.C.1 
(July 10). 

LECTURER and an ASSISTANT LECTURER IN THE DEPARTMENT OF 
GroGRAPHY—The Registrar, The University, Manchester 13 (July 10). 

LECTURER IN INORGANIC AND PHYSICAL CHEMISTRY—The Secretary, 
The University, Edinburgh (July 15). 

ASSISTANTS (2) IN THE DEPARTMENT OF ZOOLOGY—The Secretary, 
The University, Edinburgh (July 17). 

CHAIR OF ANATOMY at the University of Hong Kong—The Secre- 
tary, Association of Universities of the British Commonwealth, 5 
Gordon Square, London, W.C.1 (Hong Kong, July 31). 

PROFESSOR OF MICROBIOLOGY at the University of Otago, Dunedin, 
New Zealand—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W.C.1 (July 31). 

SENIOR LECTURER IN CIVIL ENGINEERING at the University of 
Hong Kong—tThe Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W.C.1 (Hong Kong, July 
31). 

ASSISTANT, Grade B (with graduate or A.R.1I.C. qualifications) IN 
CHEMISTRY—The Principal, Technical College, Queen Street South, 
Huddersfield. 

BACTERIOLOGICAL TECHNICIAN to assist in an investigation of 
bacterial viruses, and to be fully responsible for the preparation of 
— —The Secretary, Royal Cancer Hospital, Fulham Road, London, 
S.W.3. 

BIOLOGIST (Assistant Experimental Officer or Experimental Officer 
grade), to work on plankton in the Edinburgh Laboratory of the 
Scottish Marine Biological Association—The Officer in Charge, 
Oceanographic Laboratory, 78 Craighall Road, Edinburgh 5. 

ELECTRONICS ENGINEERS and PHySsIcIsTs (Scientific Officer, Assist- 
ant Experimental Officer and Experimental Officer grades), at Min- 
istry of Supply Experimental Establishments at Farnborough, Hants, 
Malvern, Worcs, and Sevenoaks, Kent, and elsewhere, mainly in 
Southern England, for duties which include research, development or 
design of telecommunications and radar equipment; guidance and 
control systems; and instrumentation for a variety of research 
problems—The Ministry of Labour and National Service, Technical 
and A ag Register (K), 26 King Street, London, 8.W.1, quoting 
D.296/54 

INDEXER (female) (preferably with a degree or equivalent), to assist 
in preparing indexes, answering inquiries and proof reading—The 
— Commonwealth Bureau of Dairy Science, Shinfield, Reading, 

erks. 

MATHEMATICIANS (Scientific Officer, Assistant Experimental Officer 
and Experimental Officer grades), at Ministry of Supply Research 
and Development Establishments mainly in Southern England, for 
work on a wide range of problems chiefly concerned with aircraft, 
radio and radar equipment and armaments—The Ministry of Labour 
and National Service, Technical and Scientific Register (K), 26 King 
Street, London, 8S.W.1, quoting A.141/54A. 

MINERALOGIST CHEMIST (with first- or good second-class honours 
degree in geology or chemistry, and experience in the analysis, 
identification, study, etc., of mineral species), with H.M. Colonial 
Service in Tanganyika—The Director of Recruitment, Colonial Office, 
Great Smith Street, London, 8.W.1, quoting BCD. 105/8/04. 
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PHYSICIST Or MECHANICAL ENGINEER to undertake ne ae 
and applied research on certain mechanical processes employed in 
textile finishing; a PHYSICIST or TEXTILE TECHNOLOGIST, for funda- 
mental and technical researches in the process of doubling, which 
consists essentially of the twisting together of yarns ; and a PHYSICIST 
or RESEARCH ENGINEER (preferably with a knowledge of experimental 
stress analysis) for research on weaving machinery—The Director, 
British Cotton Industry h Association, Shirley Institute, 
Didsbury, Manchester 20. 

PuysiIcisT (with a degree in physics and capable of applying experi- 
mental techniques to the solution of fluid problems in the iron and 
steel industry) IN THE FLUID DyNamics SECTION of the Physics 
Department, British Iron and Steel Research Association, London— 
The Personnel Officer, B.I.S.R.A., 11 Park Lane, London, W.1 

RESEARCH ASSISTANT IN THE FIELD OF PHYSICAL CHEMISTRY—The 
Secretary, University College, Exeter. 

RESEARCH ASSISTANT (science graduate (physiology or bio- 
chemistry) ), IN THE BLOOD Propucts LaBoRATORY—The Secretary, 
Lister Institute, Elstree, Herts. 

ScrENTIFIC OFFICER, Grade 3 (with a university degree of high 
standard in aeronautical engineering or equivalent qualifications, 
and several years experience in wind tunnel investigations related to 
the aerodynamic development of aircraft and missiles), IN THE AERO- 
NAUTICAL RESEARCH LABORATORIES, Fishermen’s Bend, Victoria, 
Australia, to work on the aerodynamic development and research 
relating to new types of aircraft and missiles, and to general problems 
in low speed aerodynamics—The Senior Representative (A.P.17), 
Department of Supply, Australia House, London, W.C.2, quoting 
“Position No. 239”. 

SENIOR LABORATORY TECHNICIAN (with experience in a physics 
laboratory of an educational ene meg IN THE PHYSICS LABORATORIES 
—tThe Secretary, Borough Polytechnic, Borough Road, London, S.E.1. 

SENIOR LECTURER (with at least p ee ears teaching experience 
at a British university) IN (a) CrvIL Exgimamnine (including survey- 
ing), (6) ELECTRICAL ENGINEERING (electric power), and (c) MECH- 
ANICAL ENGINEERING (heat engines and refrigeration), at the Engineer- 
ing College, Rangoon University—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), 26 King Street, London, 
S.W.1, quoting A.12/BE. (a), (0), (c)/54. 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Journal of the Royal Institute of Chemistry. Vol. 78, 1954; Supple- 
ment 1-36: Annual Report of the Council for 1953. Pp. 36. ¢ 
-) 


London : 
Royal Institute of Chemistry, 1954 224 
Rheumatism and Mental Depression, etc., etc. By Peter 7 
Somerville. Pp. 46. (Bournemouth: Peter F. seneveilie 1954.) [224 
Reports of the Council and Auditors of the Zoological Society of 
London, for the year 1953. Pp. 40+4 plates. (London: Zoological 
Society of London, 1954.) 224 
Sudan Government: Ministry of Agriculture. Bulletin No. 13: 
Weeds of the Gezira Scheme. Compiled by Dr. F. W. Andrews. Pp. 66. 
(Arbroath: T. Buncle and Co., Ltd., 1954. Published for the sudan 
Government.) 5s.; 25 piastres. “7 
Department of Scientific and Industrial Research. National Buildi 
Studies. Research Paper No. 19: Dynamic Stresses in Cast 4 
Girder Bridges. By G. R. Mitchell. Pp. vi+48+12 plates. (London: 
H.M. Stationery Office, 1954.) 3s. net. (224 
Royal Institute of Chemistry. Lectures, . ye and Reports, 
1954. No. 2: Hydrogen Peroxide. By W. Wood. Pp. ii+35+2 
plates. (London: Royal Institute of Chemistry, 1954.) [264 
Textile Institute. Education for Careers in Textiles: a guide to 
educational opportunities in textile technology in the United Kingdom. 
Pp. 52. (Manchester: Textile Institute, 1954.) [26 
Sir John Cass College. Report—Session 1952-53. Pp. 20. (London : 
Sir John Cass College, 1954.) [264 
Flora of Tropical East Africa. Edited by W. B. Turrill and E. Milne- 
Redhead. Chemopodoaceae. Pp. 26. (London: Crown Agents for 
Overseas Governments and Administrations, 1954.) 4 [264 
Petroleum Information Bureau. U.K. Petroleum Industry Statistics 
relating to Consumption and to Refinery Production, 1952 and 1953. 
Pp. 8. (London: Petroleum Information Bureau, 1954.) 
The Baker Interference Microscope. Pp. 32+3 ‘plates. 
G. Baker of Holborn, Ltd., 1954.) 


Other Countries 


Phenology and Thermal Environment as a means for a physiological 
classification of Wheat Varieties and for Predicting Maturity Dates of 
Wheat. By M. Y. Nuttonson. (Based on Data of Czechoslovakia and 
of some Thermally Analogous Areas of Czechoslovakia, in the United 
States Pacific Northwest.) Pp. 108. (Washington, D.C.: American 
Institute of Crop Ecology, 1953.) {214 

Stanford Research Institute. Annual Report for 1953. 
(Stanford, Calif.: Stanford Research Institute, 1954.) [214 

Bibliography of Fishes in Japan (1612-195) 0). Pp. iv+228. (Mie: 
Prefectural University of Mie (Faculty of Fisheries), 1953.) [214 

U.S. Department of Agriculture. Leaflet No. 121: The a. 
potato Weevil and How to Control It. Pp. 7. (Washington, D 
Government Printing Office, 1954.) 5 cents. (214 

United States Naval Observatory. Circular No. 47 (January 25, 
1954): Positions, Areas and Counts of Sunspots, November—December, 
1953. By Winifred Sawtell Cameron. Pp. 4. Circular No. 48 (March a, 
1954): Solar Summary for 1953. Pp. 11. (Washington, D.C.: U.S. 
Naval Observatory, 1954.) [214 

Geological Survey of the Anglo-Egyptian Sudan. Report for 1950- 
1952. By Gerald Andrew. Pp. ii+51. (Khartoum: Sudan Govern- 
ment Geological Survey, 1953.) 40 piastres; 8s. [214 
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Proceedings of the Eastern Joint Computer Conference. ( 
and Discussions presented at the joint IRE-AIEE-ACM (Co 
Conference, Washington, D.C., December 8-10, 1953.) Pp. 125, (ed 
York: Institute of Radio Engineers, Ine., 1954.) 3 dollars, 2 

Proceedings of the American Academy of Arts and Sciences, 

82, No. 7: The Rumford Bicentennial. (A record of scientifig 
biographical papers presented at the symposium marking the 
hundredth anniversary of the birth of Benjamin Thompson, g 
Rumford, held at the American Academy of Arts and Scier 
Boston on the twenty-sixth to the twenty-eighth of March t 
Edited by Harlow Shapley. Pp. 249-368. Vol. 83, No. 0 
and Committee for 1953-1954 ; List of Members ; Statutes. “Pp, 
oo Mass.: American Academy of Arts and Sciences, 1968 and 

Sugar Research Foundation, Inc. Scientific Report Series wo. tt 
Composition of Cane Juice and Cane Final Molasses. By Dr. Wer 
W. Binkley and Prof. Melville L. Wolfrom. Pp. iv+26. (New York: 
Sugar Research Foundation, Inec., 1953.) Pu 

Kast African Meteorological Department. Summary of Mi 
logical Observations for 1952. Part 1: me Pp. 30. Part 2: Tan. 
ganyika. Pp. 32. Part 3: Uganda. Pp. 1 Part 4: Zanzibar, 3. 
(Nairobi: East African Meteorological Senatnaes 4 

Food and Agricultural Organization of the United Nations. Ingo. 
Pacific Fisheries Council. List of Scientific and other Periodicals 
published in the Indo-Pacific Area. Second edition, revised. Pp, 0, 
(Bangkok : Indo-Pacific Fisheries Council, FAO Regional Offi te 
Asia and the Far East, 1953.) (214 

and Agricultural Organization of the United Nations. Indo. 
Pacific Research Council. Special Publication N : 
Indonesia. Edited by A. E. Hofstede, R. O. Ardiwina . Botke, 
Pp. xii+130+30 plates. Proceedings (Section 2—Technical Papers). 
4th Meeting, Quezon City, Republic of the Philippines, 23rd October- 
7th November, 1952. Pp. iv-+103-276. (Bangkok: Indo-Paeific 
Fisheries Council, FAO Regional Office for Asia and the Far Bast, 


VOL. 197g 


1953.) 

Comité International des Poids et Mesures. Procés-Ver' beuie 
Séances. Deuxiéme Série—Tome 23-A: Session de 1952 (7-13 
Octobre). Pp. 212. Deuxiéme Série—Tome 23-B: Sessions de 1952 
des Comités Consultatifs (Electricité. _Photometrie, Thermométrie). 
Pp. 430+x. (Paris: Gauthier-Villars, 1953.) 

Indian Council of Medical Research. ‘The Nutrition Research 
Laboratories, Coonoor, 8. India. Annual Report for 1952-53. 
ii+40. (Coonoor : Indian Council of Medical Research, 1953.) i 

Bernice P. Bishop Museum. Bulletin 213: Ethnobotany of the 
Gilbert Islands. By Prof. Katharine Luomala. Pp. v+130. (Hon- 
lulu: Bernice P. Bishop Museum, 1953.) 

Imperial College of Tropical Agriculture. Report of the Governing 
Rody and the Principal’s Report for 1952-53. Pp. 40. (St. Augustine, 
— and London: Imperial College of Tropical Agriculture, 

4.) 

Scientific Institutions and Scientists in Latin-America. amine 
— (ler Volumen). Pp. iv+202. (Montevideo: UNESCO, 

4.) 

United States Department of Commerce: National Bureau of 
Standards. Circular 523: Energy Transfer in Hot Gases. (I 
of the N.B.S. Semicentennial Symposium on Energy Transfer in Hot 
Gases, held at the N.B.S. on September 17 and 18, 1951.) Pp. iv+126, 
(Washington, D.C. : Government Printing Office, 1953.) 1. 50 dollars. [264 

Institut pour ia Recherche Scientifique en Afrique Centrale. 
Quatriéme Rapport Annuel, 1951. Pp. 228+8 plates. (Bruxelles: 
Institut pour la Recherche Scientifique en Afrique Centrale, 1954.) [264 

British Territories in Borneo. Annual Report of the G 
Survey Department for 1952. Pp. v+134+20 plates. (Kuching, 
Sarawak: Government Printing Office, 1954.) 3 Malayan dolla; 
78. 264 

Géteborgs Kungl. Vetenskaps- Och Vitterhets-Samhalle. : 
of the Swedish Deep-Sea Expedition 1947-1948. Vol. 7: Sediment 
Cores from the North Atlantic Ocean. No.1: North Atiantie Fo Fora- 
minifera. By Fred. B. Phieger, Frances L. Parker and Jean F. Peirson. 

Pp. 122+12 plates. (Goteborg: Elanders Boktryckeri Aktiebolag, 
1953.) 30 kronor. 264 

New Zealand: Department of Scientific and Industrial 
Geophysics Division. Seismological Observatory Bulletin 8-98 : Earth- 
quake Origins in New Zealand during the year 1952. By R. C. Hayes. 
Pp. 4+1 map. Seismological Report for January, February, March 
1951. Pp. 16. (Wellington: Government Printer, 1953.) 304 

Académie Royale de Belgique. Classe des Sciences. Mé 
Tome 28, Fascicule 7: Sur la chitinase et la flore bactérienne intestinale 
des mollusques gastéropodes. Par Charles Jeuniaux. Pp. 46. (Bruxelles: 
Palais des Académies, 1954.) 40 francs. 

Osterreichische Akademie der Wissenschaften. Mathematiseh- 
naturwissenschaftliche Klasse. Anzeiger, 90. Jahrgang—1953. Nr. 1 
bis 15. Pp. x+284. (Wien: Springer-Verlag, 1953.) 

National Academy of Sciences. National Research Council—Division 
of Physical Sciences. Publication 305: Physical and Chemical Aspects 
of Basic Mechanisms in Radiobiology. Proceedings of an informal 


conference held at Highland Park, Illinois, May 7-9, er (Nuclear 
Science Series.) Edited by John L. Magee, Martin D. Kamen and 
Robert L. Platzman. Pp. vii+145. (Washington, D.C.: National 
Research Council, 1953.) 1 dollar. 

World Health Organization. Technical Report Series No. 81: 
Expert Committee on Poliomyelitis, First Report. Pp. 70. ert 
World Health Organization; London: H.M. Stationery Office, 1954.) 
3s. 6d.: 0.50 dollars; 2 Swiss francs. 304 

Contributions from’ the Institute of Geology and Paleontology, 
Tohoku University. Nr. 44: Geology of the Akan District, Akan-gun, 
Kushiro Province, Hokkaido, Japan. a 0 ) By Shigeru Imanishi. 
Pp. 47. (Sendai: Tohoku University, 1953. 

“Meteoritics”’. Journal of the Meteoritical Society and the Insite 
of Meteoritics of the University of New Mexico. Vol. 1, No. 1, 
Number 1, 1953. Pp. 123. (Albuquerque: University of New Mexico, 
1953.) 4 dollars. (304 

New Zealand. Department of Scientific and Industrial Research. 
Geophysics Division. Seismological Report for April, May, June, 
1951. Pp. 13. (Wellington :. Government Printer, 1953.) [304 




















